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MATSUMOTO METRICS OF REVERSIBLE CURVATURE
A. TAYEBI AND T. TABATABAEIFAR

ABSTRACT. In this paper, we study the reversibility of Riemann curva-
ture and Ricci curvature for the Matsumoto metric and prove three global
results. First, we prove that a Matsumoto metric is R-reversible if and
only if it is R-quadratic. Then we show that a Matsumoto metric is Ricci-
reversible if and only if it is Ricci-quadratic. Finally, we prove that every
weakly Einstein Matsumoto metric is Ricci-reversible.

1. INTRODUCTION

The class of («, f)-metrics was introduced by Matsumoto as extension of
Randers and Kropina metrics [9]. An (o, §)-metric is a Finsler metric on M
defined by F' := a¢(s), where s = f/a, ¢ = ¢(s) is a C* function on the
(—bo, by) with certain regularity, « is a Riemannian metric and (5 is a 1-form
on M [3, 14, 15].

Recently, Crampin proved that a Randers metric F' = o + 3 has reversible
geodesics if and only if 5 is parallel with respect to « [2]. Then Masca-Sabau-
Shimada investigate (v, 5)-metrics with reversible geodesics and projectively
reversible geodesics [6, 7]. In general, the Finsler metrics might not be re-
versible. In spite of the non-reversibility of Finsler metrics, the geodesics and
curvatures might be reversible.

In [11], Shen-Yang introduced the notions of R-reversibility and Ricci-reversi-
bility. They proved that Randers metrics are R-reversible or Ricci-reversible if
and only if they are R-quadratic or Ricci-quadratic, respectively. In this paper,
we are going to study the reversibility of Riemann curvature and Ricci curva-
ture for a Matsumoto metric F' = o?/(a — 3) which is called by Matsumoto’s
slope-of-a-mountain metric, also. This metric was introduced by Matsumoto
as a realization of Finsler’s idea “a slope measure of a mountain with respect to
a time measure” [12, 13]. He gave an exact formulation of a Finsler surface to
measure the time on the slope of a hill and introduced the Matsumoto metrics
in [8, 15].

2010 Mathematics Subject Classification. 53C60, 53C25.
Key words and phrases. Matsumoto metric, Riemannian curvature, Ricci curvature.
165



166 A. TAYEBI AND T. TABATABAEIFAR

The Riemann curvature R,: T,M — T,M is a family of linear maps on
tangent spaces. A Finsler metric F' on a manifold M is said to be R-quadratic
if its Riemann curvature R, is quadratic in y € T, M [5][11]. The notion
of R-quadratic metric was introduced by Shen [10]. F' is called R-reversible
if R, = R_, (see [11]). A Finsler metric F is called Ricci-quadratic if its
Ricci curvature Ric,, is quadratic in y € T, M. F is called Ricci-reversible if
Ric, = Ric_, (see [11]). In this paper, we have the two following theorems.

Theorem 1.1. A Matsumoto metric is Ricci-reversible if and only if it is
Ricci-quadratic.

Theorem 1.2. A Matsumoto metric is R-reversible if and only if it is R-
quadratic.

A Finsler metric on an n-dimensional manifold M is said to be of weakly
Einsteinian if the Ricci curvature be in the form Ric = (n — 1)[30F + o F?],
where 0 = 6;(z)y’ is a 1-form and ¢ = o(z) is a scalar function on M.

Theorem 1.3. Fvery weakly Einstein Matsumoto metric s Ricci reversible.

2. PRELIMINARIES

An important class of Finsler metrics is so called (a, 8)-metrics, which are

expressed in the form of F' = a¢(s), s = f/a where o = \/a;;(z)yiy? is a
Riemannian metric and 8 = b;(x)y’ is a 1-form. Put

1 1
(1) Tij = §(bz‘|j + i), sy = 5(% —bjji),

where ’|" denotes the covariant derivative with respect to the Levi-Civita con-
nection of a. Let

/|/

rii=a"" g, 8 =0 sy, 1= 0"y, s =08y, =0y,

where a¥ := (a;;)~!, b* := ab;. We the subscript 0 means the contraction b
J j y

y'. Let G* and G' be the geodesic coefficients of F' and o respectively. Then
we have the following

Lemma 2.1 ([4])). Let G* = G'(z,y) and G, = G'(z,y) denote the coeffi-
cients of F' and « respectively in the same coordinate system. Then, we have

(2) G'=G" +aQs' o+ V(reg — 20Qs0)b" + a@(roo — 20Qs0)Y’,

where

0 Yy ¢’ 0. 99 —s(e¢" +¢”
o= s¢ 0 2p—s¢ + (07— 7)) T 200 — s¢/ + (02— s)¢"]
For a Matsumoto metric ' = % and by a quite long computational pro-

cedure using Maple program, we obtain the following (see Proposition 3.1 in

[1]).
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Lemma 2.2. Let F = o?/(a — ) be a Matsumoto metric on a manifold M.
Then the Riemannian curvature of F is given by

13
. 1

3 R = tpa®

3) J (4044(04—35+2l72 )(a—2ﬁ)>kz;ka’

where Rij s the Riemannian curvature of o and tp,k = 0,1,...,13 are as

follows

to = 2880yiyj7“8057,

tig == 4(20% + 1)*(—2s},550* — sp.s% — 25's; 4 207557
All the coefficients of t; are tedious, listed in Appendiz 1.
By [1], we have the following.

Lemma 2.3. The Ricci curvature of Matsumoto metric F = o?/(a — B) is
given by

: 1
) Ric = (4&2(04 — 30+ 2b%a)*(a — 25)3 ) Z o’

where Ric 1= R™ and and dy, k =0,1,...,11 are as follows
do := —288r2,(8n — 11)47.

dip = —4(1 + 20?)3(2s! s7V? + 8! 8™ + 4s,,5™)
All the coefficients of d; are tedious, listed in Appendiz 2.

3. PROOF OF THEOREM 1.1

Proof of Theorem 1.1. Let the Ricci curvature of F' be reversible, i.e., Ric(y) =
Ric(—y). Then by contracting both sides of (4) with 4a?(a — 38 + 2b%a)*(«
2/3)3 and by a quite long computational procedure using Maple program, we
obtain

5
(5) Z dy;0? =
i=0

where
dy := 288(8n — 11)B7ry,.
All the coefficients of dj, are listed in Appendix 3. From (5), we know that a?

divides dj,. Since a? is an irreducible polynomial in y, it must be the case that
o? divides rgo. Thus we have

Too = COé2
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for some function ¢ = ¢(z), i.e., 5 is a conformal form with respect to a. So it
is easy to get the following
(6) roo = ca®, ro; = cy;, i = cby, T = cb?, rj- = 05;,
rops™y = 0, rops’® = csg, s5yrr = cso, Toojo = Co’.
Plugging above equations into (5) imply that
(7) dy + dya® + -+ - + dga® = 0,
where
dy := —2592(Ric —Ric) 7
and other coefficients of d; are listed in Appendix 4. By (7), we get
dy = ka?
where k = k(z) is a scalar function on M. So we have
Ric = Ric — ka?.
This shows that F'is Ricci-quadratic.

Conversely, assume that the Ricci curvature of F' is quadratic. Then by (4)
we have

(8) dy + dya® + -+ djpa’? = 0,
dy + dya® + -+ + dipa’? =0,

where d}; are the same as Ricci-reversibility (since we only use coefficients of
db;, then we relinquish the coefficients of dj,, ;). Since (8) is the same as (5),
by the same method we get

Ric = Ric — ka?
which shows that F' is Ricci-reversible. O

4. PROOF OF THEOREM 1.2

Proof of Theorem 1.2. Let F' be R-reversible, R(y) = R(—y). Then by con-
tracting both side (3) in 4a*(a — 38 + 2b%a)*(a — 23)3 and using (6) and by
a quite long computational procedure using Maple program, we obtain

6
(9) Ztlma% = 07
1=0

where
ty : = —288[10y"y,; 2% + 12y"y,cs08 + 1Ty'y;c08 + 16y"y,cob* B — 16y y,c* 52
+4yiyj0262) + 32yiyjs(2)b — 20yiyjcsoﬂ — 8yiyjso|0b2 — 6yiyjsg
—1Oyiyjso‘0 — dy'cy;s0 — 8y'cy cff® — 24y coy; b8 — 24sf)|0yjb2ﬁ
+I(R} — R})B> — 2979s{,50;8° — 33y coy;3 — 605,058 + 32y ;5003
+32y’ cy;50b8 + 32y" Py;08%) 5°
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and other coefficients of ¢, are listed in Appendix 5. By (9), it follows that o?
divides t;, which is impossible. Therefore

th=0

and we have

1 ) . ) . ) )
R';,:=R;— 9 [10ylyjc2 — 16y'y;c* + 4y'y;c® — 8y'y;c* — 2979s(s0; + 32y'c*y;b
1 . ) . . )
+E(12y’yjcsg + 17y'yjco + 16y1yjcob2 — 20y"y;cso — 4y'cy;so

(10)  —24y coy;b° — 2436|0yjb2+ 32y"y;cs0b — 33y’ coy; — 6036|0yj + 32y’ cy;s0b)
1 i i i i
5 (32 Y;50b — 8y'y;s00b” — 6y'y;55 — 10y'y;500)]
This means that F'is R-quadratic.
Conversely, let F' be R-quadratic. Then by the same method we have

(11) th+ -+ tat? =0,

(12) 4 tat? =0,

where coefficients of #; are listed in Appendix 5. (since we only use coefficients

of t3;, then we relinquish the coefficients of ¢35, ;). By (11), we get (10) which

proves that F'is R-reversible. 0
5. PROOF OF THEOREM 1.3

Proof of Theorem 1.3. Let F be weakly Einstein

(13) Ric = (n — 1)[30F + o F?].

By substituting (4) in (13) and with a long computational procedure, using
Maple program, we get

1 13 )
4a?(a — 36 + 2b2a)*(a — 20)3(a — B)? gAkOé =0,

(14)

where
Ag = —2883%r5,(8n — 11),

and other coefficients of A; are listed in Appendix 6. (14) is equivalent to the
following equations

(15) Ao + A2a2 + -+ A120412 = O,
A1 + AgOé2 + -+ A130412 =0.

By (15), it follows that o? divides Ag. Since o? is an irreducible polynomial
in y, it must be the case that o? divides roo. Thus

Too = COé2
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for some function ¢ = ¢(z), i.e., 5 is a conformal form with respect to a. So it
is easy to get

2 2 i i
Too = cQ”, Toj = cyj, 1i = cbi, T =cb7, r'; = cd,
k k k 2
TokS 0— 0, TogS =— CSp, S oTk = CSp, TOO\O = Co(x .
Plugging the above equations into (15) yields

1

5
;o 2k _
1o 4a?(a — 36 + 2b%a)*(a — 20)3(a — B)? ; Agpa™ =0,

where
Aj) = 25924” | Ric —Ric]
and other coefficients of Aj; are listed in Appendix 7.
By (16), it follows that o must divide Aj. So we have

Ric = Ric — ka?,
where k = k() is a scalar function on M. Therefore, F' is Ricci-reversible. [

6. APPENDIX 1: COEFFICIENTS IN (3)

to = 2880y’y;rd08",

t1 = —192y"y; B°(9rgg|08 + 28r5ob> + 3575))

ta = 48B%(24y'rjoro0 B> — 48851808 + 18by 308 + T2y 'y 00508
+102yiyﬂ"00\05 — T2y*y;ro0m0 — 36y’b; 508 + 9Gyiyj7"oo\0525 + 131y'y;1do
+64y’y;riob* + 222y y;75b”)

t3 1= 748/3’4 [154yiyjrooso,8 — 170yiyj7“ooroﬁ + 230yiyjr00|0b2,3 + 80yiyjr00|0b4,8
—48y*b; 13,026 + 122yiyjr00‘0,(3 + 144y y70m s5 B2 — 36yiyjso‘062
+21b"y;7508 + 18b'y;700108° — 84y"b;13, 8 — 808irdeb B2 + 68y rj0m00°
—54yisjr00ﬂ2 — 112yiyjr00r0b2ﬂ — 128yiyjr0050b35 + 128yiyj'r0030b2,8
—40y"y;70050b8 — 40y"y;r00mobB — 128y y;roorob” B + T2y roo|; 8
—72y"rj0108% — 54sgmyj B — 12455150 8% — 36851000 % + 24bTy; 1500 B

+16yirj07“00b252 + 18r8yj7“00,32 + 63yiyj7"(2)0 + 120yiyj7"(2)ob4 + 183yiyjrgob2}

ta = 4%(11525%r00s0bB% + 115254 roorobB® + 1270y y;m00508 — 1964y y;m0070 3
+2700y"y;700)0b% B + 1920y ;00 0b* B + 2304y y;53bB% — 1440y’ y; 050>
+4032y"y;rom s§"b? B> — 5T6y y;50,0b° 8% — 384y'b;rdob" B — 648y'b;r5,b* B
—720y"b;r00508 + 288y'bjrooro B — 288y b;ron|0b? B2 — 864y’ s;r0ob? B
+956yiyjr00|06 — 432yiyjsg,32 + 3744yiyj7"0m56” 2 720yiyj50‘052
+54biy;7808 + 468b Ym0 087 — T2b7b;1508% — 894y ;508 — 36y'biTao)0 B
+576y 1008 + 720y"s;m008° — 3848%r30b* % — 23528%15,b% 57
75766;-7"0030,83 — 288yirj050,83 + 96Oyirj0r00ﬁ2 — 576yirj0roﬁ3
+1728y"roo|; 6% 8% — 1728y"r;0/0b° B — 172853|0yj5253 — 144b*rjoro0 83

—1404y"s;ro0 8% — 648?2 Bt — 21448858 s0;8* — 2672y 'y, ro0r0b?B
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—3328yiyj7’0080b3,8 + 2368yiyjroosob25 — 976yiyj7’0050b,8 — 976yiyj7"00r0b[3
—3328yiyj7"00r0b3,3 + 2304yiyjrosob52 — 1024yiyjroosob5,3

+1024y y;m0050b" B + 5765 r00T0 8> — 8648%r00|0b? B + 1128y y;m50b*
+2376y"roo|; 8° — 2376y"j0j08° — 2160s(,,y; 8% — 163857158
—11888%r0010B8° + 1050y y;750b> — 144b%y ro0r0 B> + 288b*y;70010b> B
+256y"y;m0010b% B — 2304y’ r;r00bB° + 504b'y;150b° B + 144b'y ;700503
71024yiy]~r00r0b5ﬁ — 512yiyjr00mb4ﬁ — 1152biyjr0030b52
—1152b%y;r00r0bB% — 1152y b;m005008% — 1152y°b;r00T0b5>
+336y°rj0r00b? B2 + 2304y 705068 + 2304y’ rjorobB> — 2304y’ s r00bs>
+288r8yj7“00b252 + 468r6yjr00,82 + 4865286yjr00 + 207yiyj7“§0)

—4p% (9728 sy ro0b” — 115285m0050b° 8% + 27848500 50b8°

+15360%r0050b° 8% + 7685%roorob® 8% + 27848 roorobB® + 293y ;700508

—982y"y;m00r03 + 1374y y;jm0010b% B + 1488y y;mg0 0b* B — 576y y; 556> 8

+3360y"y; 52682 + 1536y y; s3b° 8% — 2568y’ y;r05082 + 7248y y;r0m 5§ b2 52
+3072y y;rom s b B% — 696y y;50/0b° 8% — 192y y;50)0b" B — 3072y"rjr00b” B°
—1920°b;72,b% 8% — 480y b, m3b* B + 84y'b; 13, b% B — 1848y b;ro0s0 5>

+648yibjroor0,82 - 672yibjr00|0b252 — 384yibjr00‘0b4,82 - 1260yi5jr00b2ﬁ2

—288y"s;7008%b* + 36Ty y;700/08 — 504y y; 538 + 3342y yr0m sy B

—462y"y; 50108 + 648b"y;50)08° — 3b'y; 7508 + 402by; 1001087 + 228b'b;75, B2
—216b°b;700108% + 432y bjs008> — 351y'b;r5o8 — T8y b;To0)08°

+1392y"r700 8 — 432y brom sy B + 1728y’ s m008° — 8648575,b* 3

—242465r50b> B — 100857 r00508° — T20yrj0508° + 600y’ rj0m00 8

—1392y"rjor0® 4+ 4176y rog) ;6% 8% + 1152y"rog ;8°b* — 4176y 000> 8>

—1152y"r0,08%b* — 5184sg|0y]~b253 - 172833‘0%531)4 — 480b*r;0r008>

—648y"s;508° — 1206y’ s 7008% — 3249 y;7008° 4 15366’ ro0r0b’ 8>

—183@; B+ 39yty;rd, — 6077165850, 8% — 2056yy;roorod? B

72816yiyjr0030b3,8 + 1268yiyjr0050b2ﬁ — 776yiyjroosob,8 — 776yiyjroorob6
—2816yiyj7"00r0b3,3 - 2112yiyjrosob2ﬁ2 + 3360yiyjr050bﬁ2

+1536yiyj7“050b362 — 1664yiyj7"0050b56 + 1472yiyjroosob4ﬁ

+13925%r0070/3% — 20888%7000b° B — 5T685700]0b? B2 — 5T19685(50,;b%3*

+432R4rj08* + 864y’ sq ;B + 432b'r;0)08* — 432brgg);8* — 432rireo s

—8648%rom sq Bt — 432075008 + 2772y 100 ;8° — 2772015008 + 432y rio sk B*
—864y'r;,s68* — 432y"s08% — 280854y, 8% — 10058573,8% — 13866, 700108° + 492y y;750b
+324b%s;7008° — 264b"y;m00m0 8% + 528b"y;700|0b? B2 + 96b Y 700)0b* B2 + 416y y;70010b° B
—5568y"r;m00bB> 4 768y rir0083b% 4 372b 7y, 15,02 8 — 672b y,r005082 — 1664y y,r00r0b B
7832yiyjr00r0b4,8 + 384biyj7"0050b2,82 — 2112biyjroosob,82 — 768biyj7"0050b3ﬁ2 — 96biyjr00rob2ﬁ2
+ - 2112biyjr007'0b,82 - 768biyjr00r0b3ﬁ2 - 672yib]~roosob252 - 2304yibjroosobﬁ2 + 351yiyj7'(2)0b2
+576y°b;r00m0b% B2 — 2304y°bireorobB? + 144y ioro0b® 8% — 96y'r0m008%b* + 5568y rj050b5°
+5568y'rj0r0bB> — 576y 'rj050b% B> + 3072y rj050b3 8% — 768y or0b? B3 + 3072y rj0r0b® B3
—96b'r 5000 83b% — 5568y s;r00bB> + 864y’ s 7008307 — 3072y" s 700b> 8% + 528rhy r00b? B2
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+9678y;57008%b% + 6481y 508> + 40218y, r00 8% — 21613bm00 B> + 72982 shy 00 — 1728E§ B4?]

—B[ — 45368 shy;ro0b® — 259282 sy roob" + 9216y, 50bB" + 85765%r0050b B°

—1107268%ro0s0bB* — 128005% roosob® 8% — 64006% roorob®8° — 1107265 roorobs®

+24y"y;m00508 + 1068y y;m00708 — 1524y y;70010b B — 2208y y;T000b* B + 2976y y;55b B2
—7104y’y;s3b8% — 6144y y;s3b3 B2 + 7152y y,10808° — 1152y yj5m s b2 5> — 20400y y;r0m s§"b% B2
717664yiyjr0msomb452 + 1104yiyjso‘0b252 + 384yiyjso‘ob4ﬁ2 + 4096yirjr00b553 — 288bibjr003053
+25600y ;7000 B3 + 1152b7y;70m 55702 B — 4608b7y; 50100 B> + 864b%b;r30b% B2 — 5T6b'b;ro0T0
+1152b°b;790|0b? B + 512y b;ro00b% B + 576y b rgeb* B — 1512y b;r50b B + 6056y b;ro0 508
—2320y"b;ro0r0B” + 2496y b ro0|0b” 8% + 2880y bjrao0b* 8% + 9216y’ b; s5b5° — 2304y"b;ro 503
+5760y"b;Toms5 b 8% — 2304y b;js010b% 8% + 2160y s;700b? B + 3456y"s;s0b% 8% + 28809 y;7008°b?
+1296s}, sy 8% — 1728b"s;7008°b? — 4608b'r;T00bB* — 330y Y0008 + 1992y y; 5587
—576y"y;smsg’ B — 6276y y;romsg B2 + 564y y;50/08% — 4464b7y;50/08° — 108b y;75,

—684b"y; 1001087 — 864b'y; 538 + 144b'y;r0m s B2 — 2376b'b;150 B + 1872b'b;100;0 8>
—2880y"b;50108” + 162y b 1508 + 268y b;ro0j0B8” + 34561 r00b?B* + 1152b ;100 B*

—5536y'r;m008° — 2304y°’r;s08% 4+ 3312y b r0m s5 B + 14400%s 00 8+ — 6784y’ s ;00 5>
—1728y"s;508% + 1152y s 708 + 1944shb;m008° + 512841000b° B + 31685575, 5
+54248%r50b* B + 27688%r00508% — 460865 s5b8* — 23048570508 + 691285 0m 550> B*

+345607 s0b° 3% + 3040y r;0508% — 840y’ rj0m008” + 5536y rj0r08° — 16608y ro0 ;b 37
—9600y"roo); 826" — 1024y’ 10 ;6° B + 16608y T j010b> B> + 9600y 0,0 8°b* + 1024y’ rj0,0b° B°
—3456y 1o s¥b? B + 6912y . sGb% B + 3456y 551007 B + 230405, 0y;0° 8% + 184325, 4y 8°b*
+307zsg|0yjb653 — 6912y sq ;68" + 2592b'rjoro0B® — 5T6b rj0s08" — 1152b'r 5010 8"
—3456b"1010b% 8% + B456b roq);b° B + 5616y s;508° + 2052y" ;1008 + 23049y 7008°
—128008%r00r0b® 3% — 460855 r050b3* — 20488k r0050b° B + 20485 r00 s0b? B — 204855 r00r0b” 8
+8856§§ B + 2931336550, 8% + 129633.‘065 - 259283‘.'055 + 3024y y;r00r0b? B + 4608y y;70050b° B
—1584yiyjroosob25 + 1200yiyjroosob/8 + 1200yiyjroorob,3 + 4608yiyjr00rob3ﬁ + 12096y"Lyj7“050b2,32
—T7104y"y;m050bB> — 6144y y;mos0b B + 3840y y;70050b° B — 3264y y;m0050b" B — 55365 r00T0 87
+83048%790|0b 8% + 48008k 000" B + 5719680s(,50;b% B+ + 2287872s(50;3*b*

—4320r{r;0B* — TTT6y sq| ;8% — 4320b°r ;008" + 4320brgq); B — 129633‘0@ B* +4320riroo st
77768 m0m 5" B* + 38888%50108* — T112yrgg); 8% + T112y"r 0,0 3% — 3888y ryo sk B*

+TTT6y 11,5568 + 3888y's; 08" + 762036‘03/]' B3 4+ 1506571508 + 355681000 8°

—3456b"s;008° — 576"y 70508 + 9216b'y;55b8% + T20b7y;r00T0 B — 1440b'y;700/0b> B2
—576b"y;m000b* 8% — 960y y;700/0b° B + 22144y rjm00bB% — 6400y ;7008367 — 1024y r;1003°b*
—648b°y ;12,02 B + 3816b%y; 005082 + 3840y y;m00m0b° B + 1920y y,m00m0b B + 3072y y,m0s0b 52
+288b%y;r0050b% B2 + 5760b'y,m0050bB2 + 4608b°y;r0050b> B2 + 576b Y r00m0b? B2 + 5T60b Y, m00T0bB?
+4608b%y,;m0or0b® B2 + 9216b'y;m050bB> — 4608b7b;r0050bB> — 4608b%b;m00T0bB% + 2336y b;r0050b B2
+7168y%b;m0050b8% — 512y'b 005003 B2 — 4288y bjroorob® B2 4 7168y b;r00m0bB% — 512y bjrooT0b> 52
+9216y°b;m050b8° — 2048y bro0s0b° B2 + 2048y°bro0s0b* B2 — 2048y bjroorob® 52
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+43258b;50b> + 864shb;s0b" + 57654b;50b® — 256185668 — 1152s% s5b; b — 7685}, skb; Bb°
+192r{b;js0b? + 288rfb;sob® 4 12878b;j50b° — 480r( 5628 — 67218 s; 86" 4 960bb; 51 5T B
—512b%b,r9s0b° + 128b°bros0b? — 5126%bjros0b + 32b°b;r0s0b? — 640b°s;50b8 — 1792bs550b> B
—448b°sm0b% B + 640b s ;70bf + 1792b% s ;70b% B — 1280b°b;1050b> + 1536bb;5,m 557678 — 965°b; 50028
—3845%b;508b% + 896b'r;50b% 8 — 1280b°r;50b8 — 3584b'r;50b° B + 688b's;s0b% B + 1024bTs;70b° B
—1024b%s;50b% B — 256b%s;m0b* 8 — 2048b'r;50b° B + 512b°r;50 b + 256b%s;508b* — 1047 s;3
—1008s"s;b2 % — 576s's;3%b" — 96s},56b; 3 — 14405}, K67 5% — 20165}, 5% B2b* — 7685, 5% 3265
—967870b* — 48r87;0b% — 64riT;0bS — 256bs;700b> — 256b's,m00b® — 192y s s BLC
+3840% 5 sG"b° B + 5T6b s sq" B0 + 192y bj s s b8 + 512b%sq);86° + 1008b" sm s§"b? B2
—2565"1;08b% — 512bry;5686° — 480" ;b B + 480b'riosy b B — 144s'bjroob® + 40rhb;s0
—128yi5jr0b3 — 485ibj7"00b2 — 6725irj06b4 — 1285ibjroobﬁ + 32yi5jsob — 8yi5jsob2 + 128yi5jsob3
—32y’sjrob + 32y’ s;rob® — 480b7sq ;678 + 485'b; 508 — 1344b'ry,;56BbT + 672b rosy Bb* + 256b 70 sk BbO

t1o i= —(4(2b% 4+ 1))(—2s5 sfb; — 225%s, 8 — 143};5?B —2rls; — 2bi50|j + 4biso‘j + Qbirkos;? + 26§sm36"
+12séljb4 + 656‘].1)2 + 8séljb6 — 24s§0b4 — ylsmslt — 2s'rjo — 4bi'rkjs§ + 4r§so - lﬁs;ObG - 125§~on
+8bi7"k08?b4 + Sbirkgs?bQ — 16birkjs’§b4 — 16birkjs§b2 — Ssi’l’j()b4 — 83irj0b2 — 8biso|jb2 + 22bism36"ﬂ
+10bi8j80 - 8bisoub4 + 25ibjso + 167";501)2 + 161“;5064 + 8bi7“jso + 85§sm86"b2 + 8§;smsglb4
+16biso|jb4 — 4bi3jr0 — 4yism36nb4 — 4yism36”b2 + 16bibjsm36" + 16biso|jb2 — 32birjsob
—32b's;50b% + 406°b; 51, 5502 + 16b°b; 570,550 + 8bis;50b% + 16b%s;rob — 8bls;rob% + 32b%s;m0b°
—16birjsob2 + 52bism56"b26 + 16bism86"6b4 — 16sibjsob4 — 64bi7’jsob3 — 25;0 + Sélj
—45%b;50b% — 8ris;bt — 525%s;b° 8 — 1655, 8b* — 605};5?1726 - 725};5?651 — 16b%s;s0b
—16525§Bb6 — 8ris;b® — 24sisl(§bjb4 — 12828’51)1'1)2 — 165};s§bjb6)

t13 = 4(2b% + 1)3(725};5;%2 — 323? —2s%s; + Zbisms;-n).

7. APPENDIX 2: COEFFICIENTS IN (4)

do = —288r2,(8n — 11)87,
d1 = 4835(—54rg 0B + 80rgynb? — 1633, — 104r50b? + 124r3yn + 36r00|onB),
dy = —243°(108RicB” + 384r0050bB + 96r00s0nB + 198rg0/0nB8 — 192r00s0mbB — 192rooronb

—276r0|08 — 120r00 503 + 384raorobB — 96r00T0NB — 19210010 86> + 144100703 + 144700 913b°
+64r2,nb* — 64r3,bt — 512rg b? + 392r2 nb? — 36073, + 273r2,n)

ds = 128*(784r0or0f + 462rg|onfB — 2247000b* B — 112100503 — 800r¢0|03b* + 288r5onb*
+808rdgnb® + 288r0m s§ nB + 144sqgnB> + 144reor B2 + 144rgo), b B2 — 1441, 0b™ B2
43367005018 + 1632r0050b8 — 51210050 8b> + T68r00508b> — 46471007018 + 16321007005
—512rgosonb® B + 384rgsonb? B8 — 928rooronbB — 512rgoronb® 8 — 256r00ronb? B + 320rgoro8b?
+69670(0nBb> + 1921099 3b* — 46818, — 256150b" — 118415,b> + 3351500 — 5967003 + 768r00T03b>
—144r0mr§" 8% — 288r0m s’ B2 — 360s0|08% + 612Rics? + 576Rics?b? — 928roosonb)
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da = —2B%(5360r0070/3 + 1778rqo|on3 — 2112rq0|ob" B — 256700|0b° B + 21447100503 — 3936700|03b*
+691252b82 + 57610082 + 2304r2bB% — 288r¢so B2 + 1584rg nb* + 271212 nb?
—172870m 75 b B2 + 3888r0m s nB% — 288070m 55" 8767 + 194450)9n8° — 4032500 3 b°
+2160r0077 B2 + 2160700),7,b™ B2 — 21607, 10b™ B + 1384r0050m,8 — 2304551bS3>
+8416r00s0bB — 4288700 508b% + 1024r00508b° + 640070050 8b> — 2768r00T0nB
+8416r00TobB + 1024100 50nb* 8 — 5536700 S0nbB — 6400700 50nb> 8 — 1024700 sonb® 3
+4288rgpsonb® 8 — 512rggronb? B — 5536r00ronbB — 6400rgoronb> 8 — 1024r09Tonb° B
—3200r0ronb? B8 — 2304r9sonbB> + 4352rooroBb% + 512r9oT0Ab* + 102410070 Bb°
+6400r0070 B> + 4152r0|g13b + 2400700)0nBb* + 256700|91/3b° — 102400505 B
—23047r700b8% — 1152r9son 82 + 806419s0bB? + 3456r9msTnB2b? — 11492,
—1440r35b* — 4944r3,b° + T53r5on — 212079 03 — 1445382 — 57673 8% — 2160r0mry" 5
—3168rom sy 8% — 48245008 — 1296367mﬁ3 + 4428RicB? + 3456RicB2b*
+8640RicB?b? + 172850)9nBb% + 1728rg0rnb? B2 + 1728700|,,,b™b% 8% — 17287, 00" b B2)

ds 1= —B(—6544rgorof — 135470003 + 211210 0b? B + 512700)0b® B — 5488100508 + 3168700|0 Bb°
+1632s5n8% + 19205 8%b? — 15360s5b6° 8% — 2150455638 — 2496170037 + 23047, 00" b* B2
+1536r2b% 82 — 998472b82 — 6144r2b3 52 — 2400r¢s0 8% — 1488r2,nb* — 1752r2 nb?
+748870, b2 B2 + 23047r0m 8 b B2 — 720070, sT'nB2 + T10470m s 52b2
+3072r0m 50" 826 — 3600s0,9nB? + 14784500826 + 4992500 326" — 17285m s{'n B>
—4464ro0r B2 — 4464700, b™ B + 44647, 10b™ 5% — 6485y 57 B2 — 1728s07 0 5°
—172850),0™ B + 8645, 0b™ 8% + 691236’|Lm53b2 — 992rggsonB — 7520r00s0b3
+5312r00508b% — 512r0s0B8b> — 4352r00508b° + 2896100T0nB — 7520r00T0bB — 358470050nb* B
+5792rg0sonbs + 104967"0050nb35 + 3584r0030nb55 — 66561"0030111126 + 1792r00r0nb45
+5792r0ronbB 4+ 10496r00ronb> B + 3584r9oronb’ B + 5248rgeronb? B + 8832r¢sonbs?
+6144r9s0nb> B2 + 3072r¢s0n32b? — 793610070 8b% — 1792r00708b* — 51210070 3b°
—4352rgor0Bb® — 4344rq0)nBb* — 3936r009nBb* — 896700)0n B’ + 2048700 s0b? B + 883255 nbs>
+614452nb3 5% — 76852n82b% — 1536r100b> B2 4 99847100052 + 6144r1r90b> 52
+44167r950n 82 + 15361050 82b% — 18432r050b> 32 — 28800r050b32 — 13248r0.m sitnB2b?
—4608r0m 55130 + 567rd, + 1632rg0b* + 4200r8,b> — 351rgyn + 1498rggjo3 — 5520s53°
+249675 32 + 4464r0m 1y B2 + 4512r0m 55" 8% + 895250108 + 34565,m55" B
—2592smrg' 8% + 1728rm sy 8% + 60485, 8% — 5892RicS” — 14976Rics’b*
—17856RicA?b? — 3072RicB%b° — 662450|9n3%b — 230450|g13%b* + 74887, 0b™ b*
—T7488roorynb® B2 — 2304ro0r b B2 — T488r0|,, b b? 8% — 2304700, b B7)

ds = 2B(—1128roor03 — 153rqo|on8 + 96700)0b* B — 1386700508 + 312100 Bb” + 114853n3°
—297652 3202 + 38452 3%b* — 204853b° 82 — 627252b° 5% — 636852652 — 1072110082
+1408r2b2 82 4 2561264 % — 4288r2b32 — 5632130382 — 10247365 8% — 2208r¢s0 52
—180r2,nb* — 156133nb? + 321670, b2 52 + 2112r0m 8 b* 82 4 256r0m 308 82 — 1728s0r™ 3362
—175670m 5" 1B + 1008rm s’ B2b° + T68rom sy’ B2b* + 256r0m 5 6% 8% — 8785001 8°
+532850|08%b* + 355250|08%b* + 51250|0b%B% — 5761508 — 1512555'nB° + 3168sm sy 8°b?
25925, 75" 8267 + 17287m s 7% — 1220r00r7 8% — 1220700, ™ B2 + 122070,y 0b™ 8
—4325m50" 8% — 17285077 8% — 1728507, b™ B° + 864s,,0b™ 8% + 69125()f,,, 8°6% + 864s,,0b™ B>
+345638”|”m53b4 — 114rgoson3 — 936r00s0bB + 12000050 8b% + 1152rg0s08b° — 17285),,b™ Bb?
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+576r00508b° + 420r00Ton3 — 936T00T0bB — 1248100 s0nb* B + 840rg0sonbB + 2112rgpsonb’ 8
+1152r0080nb5,8 — 1392r0080nb26 + 576r00r0nb46 + 840rggronbs + 21127"00r0nb36
+1152rgoronb® B8 + 1056r00ronb? 8 + 3328rgsonbB? + 4864rgsonb’ B2 + 1024rgsonb® 52
+2432r9s0n 8262 + 512r9s0n32b* — 1824r00r08b2 — 5767000 8b* + 11521007080 — 8645.m 504b2 52
+576r00m08b> — 630r00|0nBb* — 7921009 BbY — 288rg0)nBb® + 384r00s0b* B + 332855 nbs”
+4864s5nb B2 + 1024s5nb° 8% + 1376551,3%b> — 25655n5%b* — 1408rr00b? B2 + 2567, 0b™ b° 5
—256rr00b" 8% + 4288rr00bB? + 5632rm00b’ B2 + 1024r700b° 8% + 1664705018 + 21127,,0b™ b* 82
—22087r050,3%b% + 3847050 B82b* — 2560r¢sob° B2 — 11776r0sob> 3% — 101447 sobB>
—499270,m 55" 1B°b* — 3648r0m 551 3°b* + 3675 + 264r50b* + 492rgob* + 32167, 0b™ % 5
—24r8on 4 159700 08 — 493255 8% + 107218 82 + 1220r0m 1" 8% + T7670m 55" B> — 256700)m b™ 0% 8
+221850]0/8” + 28805155 8° + 25928m 7y 8% + 1728rm sy 87 + 29165, 8° — 2112rg0r b 8
—1168RicA? 4 324s! 57 5% — 6432RicB2b* — 256RicB2b® — 4880RicA2b? — 2561por T b° 32
—2816RicBbS — 512rom 55" nB2bS — 249650)9nB%b> — 182450,0nB%b* — 3216700, b™ b B2
—256509nB2b% + 2304rs0bB° — 17285m 57 nB2b? — 3216rgormmb>B% — 2112r¢q),, b b* B%)

dz=(416rgor08 + 38rgo|onB + 120r00)0b" B + 128700|0b® B + 68000503 — 487000Bb> — 117253137

19280538262 + 601653 52b* — 20485%b° 8% — 128520362 + 361653082 + 912719032 + 2472 nb?
—192072b% 82 — 768r3b* 52 4 36481282 + 7680736 82 + 3072r3b° B2 — 273670, b 52
126247050 823612nb* — 2880r0m T b B2 — 76870 i b8 B2 + 952rom s nB? — 38405, 50 33b*
+62470m 55" 8%b? + 1536T0m 5§ B2b* + 2567T0m 5§00 B + 4T650gnB? — 379250)03%D

+ — 355250|03%b"* — 102450|0b° B2 + 1920750 3% + 2088555 n B> — 78725, 55" B2
—86408,, 7 3% — 3456575 B30 — 57607, sT 8362 — 23047, 55 B3b* 4 T4dreer™ 52
+744700],b™ B2 — T44rg, 0b™ B2 + 4325 m 55" B + 27365070 3% + 273650|,,b™ 8% — 1664r00703b°
—13685,,)0b™ 8% — 1094457, 56 — 1152051, 8°b" — 307255, 836" — 5632rsonb® 5>
+40rppson + 256r0050b8 — 78410050 8b% — 166410050 8b° — 896100508b> — 128rg0r0nB + 2561007003
+832roosonb45 — 256rgosonbs — 832roosonb3ﬂ — 640roosonb5ﬁ + 640r0050nb26 — 320rooronb46
—256r007r0nbB8 — 832rgoronb® 8 — 640rgeronb® 8 — 416r9eronb? 8 — 24641r0s0nbB% — 89610070 8b
—2560r0sonb® 82 — 2816r9son82b% — 1280r¢s0n32b* + 848rooroBb? + 320reoroBbt — 172858, s™ 34b2
+192rg0|gnBb + 312rqoonBb* + 160rgggnBb° — 2567T0050b" B — 246455nbB* — 563255 nb” 5
—2560s2nb® 8% — 33925218262 — 3968521826 + 19207100252 + T68r100b? B2 — 3648r100bS>
—7680r100b° 82 — 3072rr00b° 8% — 1232r¢sonB? + 6368r0s032b% + 3968r0s082b* + 3584r¢s0b° B2
+9728r0s0b> 82 + 71367050052 + 3696701 55N B30 4 422470, 550201 — 3125 — T2rd b
—96780b? + 3rggn — 38rgg|o + 634055 8% — 912r§ B2 — T4drop g B2 — 256710 5% — 1244500 8°
—38408,, sT' 8% — 41045, 33 — 2736750 53 — 297656’me3 + 552RicB2 — 864s,,s™ B
—1188s?, s™B* + 5472RicA2b* + 768RicA2b® + 2976RicS2b? + 3840RicS2b° — 61441503303
+128070m 5" 13205 + 1848s0)9n3%b? + 2112509nB%b* + 640509 B%b° + 15367508707
—7680r50bB3> + 48965, 55 nB3b% + 23045, 5T nB3b* + 2736r00r b 82 + 2880rgor bt B2
+768r00r;nb® B + 2736700 b b2 B2 + 2880700|,, b b 8% + T68r00 b B B2 — 27367, 0b™ b% 3
— 28807, 0b""b* B% — T687,,10b™ b0 B2 + 17285, 575" b* 8% + 17285m 55"b* B + 5760s077% 3°b?
+2304s077 826 4 576050],,b™ B2b? + 23045, b™ B3b? — 2880s,,,0b™ B2b7 — 11525, 0b™ Bb"

d;;:647“()()5()b4 + 1127‘00801)2 — 4rggson + 320T0080b5 + 1287‘00801)3 — 16700s0b — 327’007“0b4

—80rgorob® + 8rooron + 320raorob® + 128reoreb? — 16r00r0b — 12rqgonb® + 435253 8b°
—24rggnb? — 16700/gnb® + 2565518 — 390455 Bb% — 544053 8b* — 51253b3 + 204857 35
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—2816528b° + 102453867 — 1927108 + 57612628 + 384r2b* B8 — 768r2bB — 230412633
—1536120° 8 — 67210508 + 57670m 1T b2 8 4 86470m 5 b B + 38470, 755 8 — 38470 m s Gb>
—1152r0m 55" Bb* — 13670m 5518 — 640r0m sg Bb® + 672500 Bb% + 720500 Bb" — 6850003
+25650(08b° — 1184r508% — T128m 55" nB> + 35045, 55" 826> + 30725 54" B2b* + T68sm s5'b° B°
453285, 7502 82 4 46085, 75 26" + T685,, 75 8265 + 35521, 8002 B2 + 30727y, sT* 5261
+512rm s B26° — 120r0or ] 8 — 120700 b™ B + 12070,,10b™ B — 965m 5§ B — 1072507 53
—107280|,,b™ B + 5365,,10b™ B2 + 428836"Lm62b2 + 7104sg’|lm5254 + 4096537mb652 + 448rgsonbB
+512Lemm52b8 + 12965m,5™ 8% + 864s°, 5T B3 — 112ropsonb* + 16rg0sonb 4 64rggsonb®
+64roosonb5 — 64r0080nb2 + 32r00r0nb4 + 167rgoronb + 64r00r0nb3 + 647"00r0nb5 + 4485(2)an
+1408r0sonb> B + 1024rgsonb® B + 704rgsonBb? + 512rgsonBb* + 32rooronb? + 1408s2nb
+102453nb° 8 4 1184s2n8b2 + 2912s2n8b* + 256052n8b° — 576rr00b% B — 384r100b* B
+7687700b + 230477100 B + 153677100b° 8 + 224r¢sonB — 2528750 3b> — 3584rgsoBb*
—1280r0s0bB — 1280r0508b> + 25670508b° — 12807050 8b° — 67210, 55" n8b> — 6870050
—105670m 55" 18b* — 512r0m 55" 1b5 B + 2ro0|0 — 32r00T0 — 2rg0jon — 24700|0b* — 3270 0b°
—1808533 + 192r3 B + 120r0m 75" B + 16T0m sg" B + 188s0(0/3 + 12965m 5§ 8% + 25925, s7" Bb°
+1608symrf" 8% + 1072rmst' 67 + 848sg, 67 — T2RicB — 1152RicBb? — 384Ricsb®
—480RicAb? — 1152RicBb® — 33650)nBb” — 52850)9nBb* — 25650)nb® B + 2048rs0b° B2
—2048rs0b% 32 + 4736r50b5% + 8192rs0b° 82 — 25445, 57 nB2b? — 24965, 55 nB2b*
—5125m 50 nbS B2 — 512rs0b? B2 — 5T6rger b 8 — 8647007 b* B — 384r0er b5 3
—5767 00| b™b? B — 864700, b™ b B — 38470, b6 B + 5T670,,10b™ b2 B + 86470, 0b™b? B
38470, 0b™ b0 B + 17285, 57 83b* — 576555 86> — 11528, 57" Bb* — T685m 5§ Bb°
—3552s0rb? B2 — 3072507 B2b* — 5125071 8265 — 35525),,b™b? 8% — 307250, b™ Bb*
—51250|;,b™ B2bE + 17765,,10b™b? B2 + 15365, 0b™ B2b? + 2565, 0b™ B2b + 17285, 5™ 83H?

dy := 4Ric — 128s2nb? — 49652nb? — 89652nb° — 32s2nb — 128s3nb> — 128s2nb° — 512s2nd®
+64r7r00b? + 64r7100b? — 647100b — 2567700b> — 25677100b° — 167050M + 3201050b% 4 T047050b"
+6407r050b® — 3847r¢s0b® + 9610s50b + 48r0m86”nb2 + 96r0m56"nb4 + 64r0m56”nb6
+2450)9nb? + 4850)gnb® + 32s0)nb® + 3207503 + 1205, 55" 13 — 6725 5§ Bb? — 5765, 55" Bb*
—2565m, 55 8b° — 14408, 77 b — 20165, 15 Bb* — 768515 B0 — 96071, 55 802 + 645, 5700
— 13447, 55" Bb* — 512rm 5§ BbS + 48roorinb?® + 96ro0rb* + 64r00T I bS + 48700) b
+96700[ 1, b™b* + 64700, ™D — 4870, |0b™b? — 9670, 10b™ b — 647, 0b™bE + 1925, 5570
+25657m550° + 1285m 5" b% + 2085077 B + 20850, 0™ B — 1045, 0b™ B — 83258Tm5b2
—1920sg,,, 86" — 1792s(,, 8% — 51251, Bb® — T205,s™ 67 — 312, 57" 8% — 64r9sonb’
—64rgsonb* — 32rgsonb — 128rgsonb® — 128rgsonb® — 8rom 7" + 1677100 + 870075, + 8T00|mbd™
—870m|ob™ + 19655 — 1673 — 1250)0 — 20s5n + 512536 + 1120s5b* + 1152s5b% — 384555
—51252b7 — 115252b° + 3252b + 51252b% — 6472b% — 6472b* + 6472b + 256720 + 256125
4647050 — 4870m D% — 9670 TTb? — 6470m T b0 4 4870, sT'b% + 192r0m sT bt + 192r0.m, s5*b°
+8romsg'n — 48s010b” — 48s00b* + 4sgjgn — 2245m 55" B — 3125m7g" B — 208rm sG' B
+8smsp" — 1285018 + 96Ricb? + 64Rich® + 32Rich? + 128Rich® — 1280rs0bS + 896750 8b>
+5127503b% — 2048r508b° — 3584750 3b% + 5765m 57 nBb? + 8645y, 5 nBb* + 384s5m 55 n3b°
— 76851, 57" B2b% + 960sory Bb% + 13445077 Bb* + 5125077 Bb® + 96050, b™ Bb
+134450|,,b™ b + 5125, b™ BbS — 480s,,,0b™ Bb? — 6725, b Bb? — 2565,,,b™ BbO
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—20165,,s™b2 5% — 11528,,8™B2b* — 1440s¢ sTb2 2 — 20165, s 32 b*

dio := 8(1 + 2b2)2(4sinslmﬁb4 + 436"Lmb4 — 2sm36”nb2 + 6smr6”b2 — 4sormb2 + 85 s™ Bb?
—25ms0b? 4 16s%, 5T b + 47y, sTH? + 25m|0bmb2 - 450|mbmb2 + 456'|Lmb2 + 16rsob + 7si, 8™
+3smry" + 2rmsy + sm‘obm — 4drsg — 2sory — 2so|mbm + 228m ™ B + 25msyt + ngm — Smsg'n)

diz=—4(1 4 26%)3(2s%, sTb? + st s + 45, s™)

8. APPENDIX 3: COEFFICIENTS IN (5)

djy = 288(8n — 11)87r3,,

b == —243°(108RicB? — 384r00sobB — 96raosonB — 198rgg o + 192rgosonbB + 192rooronbs
+276700)08 + 120m0050 8 — 384700T0bB + 96r0070NB + 192r00)08b* — 14410070 — 14470091 3b*
—64r3ynb* + 64r2,b* + 512r2,b? — 392r3)nb? + 36013, — 273r3)n)

dly = —2B3(—5360rgor0B — 1778700 + 2112190 gb? B + 256700)0b® B — 2144100508 + 3936700|0 Bb°
—691252b8% — 576710032 — 23041232 4 288105082 — 1584r&nb* — 2712r& nb?
+1728r0m1g"b? 8% — 3888r0m 5§ nB? + 2880r0m s§"82b? — 1944s0|gn % + 4032500 3%
—2160roor B2 — 2160700|,,,b™ B2 + 21607, 0b™ B> — 1384r0050n3 + 230455 nb3>
—8416700s0bB + 4288700 508b% — 1024rp0s08b° — 6400700 508b> + 2768r00ronS
—8416r9oTobB — 1024100 50mb* B + 5536700 s0nbB + 6400700 50mb> 8 + 1024700 s0nb° B
— 4288700 sonb? B + 512rgoronb B 4+ 5536r00ronbB + 6400rgoronb® 8 + 1024rgoronb® B
+3200rgoronb? 8 + 2304rgsonbB? — 4352rgoro8b? — 512rgoreBb* — 102410070 36°
—6400r0oT0Bb> — 4152r¢0|gn3b> — 2400700|gnBb* — 256700|on3b° + 1024r0050b* B
+2304r700bB2 + 1152r0s0n 32 — 8064r050b3% — 3456T0m 55 nB2b2 + 114913,
+1440r80b* + 4944750b* — T53r8on + 21200008 + 14455 8 + 57675 B + 2160r0,m7G" B2
+3168rom sy 87 + 4824s008” + 129654, 6% + 4428(Ric —Ric) 8 + 3456(Ric —Ric)5°b*
+8640(Ric —Ric)B2b% — 172850/ B2b% — 17287007 /b B2 — 1728100, b™ b 8% — 172870, 0b™"b? B7)

d == 2B(1128roo70 + 153r00)0nB — 96700|0b* B + 1386700508 — 31270|0Bb? — 114855032
42976523202 — 38452 82b* + 204852b° B2 4 6272530 82 + 636852682 4 10727700 52
—1408r2b% 82 — 256726 2 + 42882632 + 56321203 B2 + 102472b° B2 + 22081950 3>
+180r2nb* + 156r2,nb? — 321670m T b2 B2 — 2112r¢mrib* B2 — 256r0m i b° B2 + 1728s0r™ 4352
+175670m s§'13% — 1008r0m 5" 826> — T68r0m 55 826" — 25670m 55'b°B% + 8785001 8°
—532850108°b% — 355250(08°b* — 51250)0b° B2 + 5767508% + 15128, 55" nB> — 3168s,.55" B°b
—25928, 15" B26% — 17287m sg 820 + 1220r007 B + 122000, b™ 8% — 122070, 10b™ B°
+4325m 55" 8% + 172850777 8% 4 172850(,, 0™ 8% — 8645, 0b™ B — 69125, , Bb% — 864s,y,)0b"™ 8°b°
734563377”531;4 + 114rgoson + 936rg0s0bB — 1200r00508b> — 11520050 8b° + 172850),,,b™ 325
—576r00508b> — 420700Ton B + 936T00T0bB3 + 1248r00sonb?B — 840rggsonbB — 2112rggsonb>B
—1152rg0sonb® B + 1392rgpsonb® 8 — 576rooronb* B — 840rgoronbB — 2112rgoronb> 3
—1152rgoronb® 8 — 1056r00ronb? 8 — 3328r0sonbB2 — 4864rgsonb® B2 — 1024r0sonb° 2
—2432rgsonB2b? — +512rgsonB2b* 4+ 1824rggro8b% + 5761007086 — 1152r007T08b° + 8645, sT'b% 82
—576r00708b” + 630700|0nBb> + T92r0|gn3b" + 288r00)onBb® — 384r0050b" B — 332855 nb3”
—486458nb’ B2 — 1024s5nb 8% — 1376s5n8°6% + 2565513%b" + 1408rr00b® 8% — 2567¢,,,0b™"b° B2
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+2567700b" 8% — 42887r00bB% — 5632rm00b B2 — 1024r700b° B2 + 1664r05018° — 21127, 00 b* 32
+2208r(s082b% — 384rgs0B82b* + 2560r0s0b® B2 + 11776r0s0b> B2 + 1014470 sobB2

+4992r0m s§'13%b? + 3648r0m s nB%bT — 3615, — 264r50bt — 492rg,b* — 32167, |0b™b* 57
+24r8on — 159700)0 8 + 49325 82 — 10725 % — 1220r0,m 74" B2 — T767T0m 55" B> + 256700, b b° B2
—221850)03% — 2880sm 55" 8% — 25928, 74" B — 1728r,55" B — 2916537,”53 + 2112ror™b? 52
—(Ric —Ric){116882 + 643232%b* + 25652b% 4 488082b% + 28168265} + 256r9r b5 32

+512r0m s§"nB%b5 + 2496500nB%b? + 182450 ,0nB2b* + 3216700, b b2 B2 — 3245sL, T B4
+25650|9n8%b5 — 2304rs0bB° + 17285m 55" nB%b? + 3216100762 8% + 211270, b b* B2)

g = —64r0050b* — 11270050b> + 4r00s0m — 320T0050b° — 12870050b° + 1670050b + 327r00T0b%
+80rgorob? — 8rogron — 320reorob® — 128roorob® + 16T0070b + 1210 |onb® — 435253 8b°
+24rgo|gnb® + 16r¢o|onb® — 2565518 + 390453 8b? + 54403 Bb* + 51253bB — 204855 Bb°
4281652365 — 102452867 + 19211008 — 576r2b% 3 — 384r2b* B + 768r2b3 + 2304r2b°3
+153612b° 8 + 672r0508 — 576r0m T b2 B — 86470mTH b B — 38470, I b0 B + 38470, T b
+1152r0,m 5§ Bb® + 13670m 55" 1B + 640r0m 5§ 865 — 67250|08b> — 72050|08b* + 6830|913
—25650(03b° + 118475082 + T128m 55" nB> — 35045, 55" B2b% — 30725m 57" B2b* — 7685 5500 32
—53285m 15 b2 2 — 460857 326t — T68sm 1T 8265 — 3552rm sTb2 2 — 3072rm sT 26
—512rm, 54" 826 + 120700777 B + 120700 b™ B — 12070,,10b™ B + 965m 55" B + 10725077 B2
+107250|,,b™ 8% — 5365,,)0b™ 8% — 428835%521)2 - 710456"lm,82b4 - 409656’|Lmb6/32 — 448r¢sonbp
—51236'|Lm,82b8 — 12965,,s™ B3 — 8648%8;” 3 4 112rgosonb* — 16r90sonb — 64rggsonb®
—64r00sonb® + 64rgosonb? — 32rgoronb? — 16r9oronb — 64rooronb® — 64rgoronb® — 4485(2)an
—1408rgsonb® B — 1024r9sonb® B — 704rgsonBb? — 512rgsonBb* — 32reoronb? — 1408s3nb°3
—102453nb° B — 118453n8b% — 2912s2n8b* — 2560521865 + 576r100b2 B + 384rreob* 3
—7687rr00bB — 2304r7r00b% B — 15367T00b° B — 2247r¢sonB + 252870503b% + 3584r(soBb*
+12807050b8 + 12807050 8b% — 25670508b° + 12807050 8b° 4 67270m 55 nBb% + 6810050

+105670,m sTnBbY + 51270, sTnb® B — 2rg0j0 — 3270070 + 207 + 24r00|0b4 + 32r00|0b6
+1808s38 — 192158 — 120r0m 1G5 B — 1670m s§" B — 1885008 — 12965, 55" 3% — 25925}, s7" 3367
—16085,, 75 8% — 1072y s5 2 — 84850’”‘7”52 — 72(Ric —Ric)8 — 1152(Ric —Ric) /bt

—480(Ric —Ric)Bb® — 1152(Ric —Ric) 8% + 33650)0nB8b> + 52850/onBb* + 25650)0nb® B
+2048rs0b% 8% — 4736750682 — 8192150b> 52 + 25445, 55 nB2b% + 24965, 55 nB2bT — 2048rs0b° 52
45128, s5'nb% B2 + 512rsob* B2 + 5761007 Tb% B + 864r00r b B + 3847r00r b B — 384(Ric —Ric)Ab8
+576700] 1, b™ b2 B + 864700, b""b* B + 384700),1, b b® B — 57670, 10b™ b B — 8647, 0b™ b B
—38470,, b b0 B — 172851, 57 820 + 5765,55" 6% + 11525, 57" Bb* + T685m 55" Bb°
+3552s0770b? B2 + 3072s0rn B2b? + 512507 B2b0 + 355250,,,b™b% 8% + 307250, b™ BB
+51250|,,b™ 8265 — 17765, 0b™b? % — 15365, 0b™ B2b? — 25651, 0b™ B2b® — 17285, 5™ 3%b?

o = —8(1 + 2b%)%(4s! s Bb* + 4sgllmb4 — 28785 b% + 65T b2 — 45T b 4 85y, 5™ Bb2
—287 85'b% + 1657, 57 b + 41, sTH? + 23m|obmb2 — 450|mbmb2 + 4sgllmb2 + 16rs0b + 7si, s

+3sm7rg" + 2rmsgt + sm‘obm — 4rsg — 2sory — 2so|mbm + 228ms™ B + 25msgt + smm — Smsg'n)
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9. APPENDIX 4: COEFFICIENTS IN (7)

dy = —2592(Ric — Ric)8,

dy = —283(—576c28% — 1445282 + 4428(Ric — Ric)B2 + 3456(Ric — Ric)82b* + 8640(Ric — Ric)32b?
+172850)nb? 8% — 1152¢s013% + 576¢508% + 194450)9n8” — 403250|0b° 8% — 2160c0 B> — 1728¢98%b?
—482450)9 8% — 12965“3|m53) +28887¢?(11 — 8n) — 248°(—192¢o8b? + 96¢son + 144conSb?

+120¢s08 + 198conf — 276¢o 8 — 96¢2bB2 + 1442 5?)

dy = 2B(1072c2B* + 2592508 + 1728¢s0 83 — 14765282 — 1168(Ric — Ric)B2 — 256(Ric — Ric)32b8
—2816(Ric — Ric)B2b% — 6432(Ric — Ric)82b* — 4880(Ric — Ric)B2b? + 2432¢Bson 32>
—25650)nb®B% — 249650|gnb> % — 1824s0|gnb? B — 1728555 nB°b* — 55365513%b> — 25655n3°b?
+1664cson3° — 2304cs0 b + 2567 B4 — 2592¢50 8% + 355250|0b? B + 51250/8%b° — 8785|913
+532850|0b? B2 + 3245}, 57" 8% + 1220c0 8 — 432s,m55" 8% — 1728soncB® — 17283"5‘7”1)7"53
+864s,,0b™ 8% + 3456575, 870 + 6912577, b8 — 5T6cb%s08° — 1512sms5'n° + 512cs0n8°b*
43168555 302 + 2592¢s083b% + 1728¢5033b% — 2308s3n 32 4 393653522 + 38453 32b%
+1408¢2b% % + 3216¢0 820 4 2112¢083b* + 256005 5% — 8645, sTb2 3% — 172850ncB°D2
—17285”3|mbm/33b2 + 8645,,10b™ B°b* + 2218587 + 2880sm 57" B + 29165”5|m53)
—283(—2120c08 — 2160c* 8% + 576c2b% 8% + 1024csonBb* — 3200¢2nb? 52 — 512¢%b58% 0%
+4288csonb? 8 + 4152conBb? + 2400conBb + 256conBb% — 1024csob? B — 5248¢s0b? 8 + 1384cson3
+4352¢% 8262 4 5122 82b* — 2768c2bB% — 1728¢%b2 B2 + 2160c2n B2 + 2160cmb™ B2 + 3824cso 8
45360282 + 1778conf — 256¢0b° B — 2112¢0b? B — 3936082 + 1728¢mb™ 5262 + 1728¢2n%b%)
—248%(—64¢2b* — 512¢2b% — 360c? + 392¢2nb? + 273c%n + 64c?nbt)

dg := —1040s28 + 192¢?83 — 72(Ric — Ric)B + 480 Ric Ab? — 384(Ric — Ric)8b® — 1152(Ric — Ric)8b°
—1152(Ric — Ric)Bb* — 4808b? + 704cson3%b? + 512c5013%b* — 5125, 55" nb® 5% — 25650)0nb®B
—33650|onb”B — 528s0jonb* B — 2048csob* B — 512¢s0b° 8% — 25445, 57" nBb? — 24965 5§ 37b*
—342452n8b? — 6304s3n8b* — 358452n8b° 4 224csonB? — 1760cs032b? — 1664cs082b* — 512¢5082b°
+384c2b* B3 — 6725082 + 67250)0b> B + 256500 8b° — 6850)9nB — 1072500 + 120c0 8% — 965m 55" B
+51257,,826° + 710457, b B + 409657, 876 + 428857, b° 6% + 129655 5>
+864s%, s 3% — 10725"5‘mbm52 + 5365,,)0b™ B + T2050|0b* B — 1184cb?s08% — T125m sg'n 3
43504555 8202 + 30725, sT' B2b% + T685., 575 82 + 5328¢s0b? B2 + 4608¢s082b* + 768¢s0 5208
+3552¢s0b? 82 4 3072¢s0 826 + 512¢50820° — 512538 + 70453802 4 377652 6b + 332852865
+576¢%b? 83 4 576¢082b% + 864c052b* + 384cob8 52 — 5765, 55 862 — 11528, 55 b+ — 7685y, 57 b0
—3552s0ncb® B — 3072s0ncB?b* — 512s50ncB?0° — 35525, b™ b8 — 307257y, b B2 b*
—5125",,, b B2 4 17765, 0b™ b7 B2 + 153655,,0b"" 820 + 2565, 0b™ B76° + 17285 5™ 57
+2592s1,, 57" 8°6% + 1728s},, 57" B0 — 57 + 1885008 + 12965m 5" 8% + 84857}, 67
—1248¢sonBb* + 1056¢*nb? B2 + 1608cs0 82 4+ 1072¢s08% + 28(159¢0 8 + 12202 82 — 1072¢2b2 32
+576c2b82b* — 1392csonb? B — 630conBb? — 792conBb* — 288conBbS + 2304csob* B + 2880csob? B
—114csonB — 1824c? 8262 — 5762826 + 420?682 — 1408¢2b* 8% — 256¢2b° 82 + 32162 >
+2112¢%6* 82 + 256¢26% 8% — 1220¢%n B2 — 1220¢,,b™ B2 — 1386¢s08 — 1128¢% 8% — 153¢on B
+96¢0b* 8 + 312¢08b% — 3216¢,,b™ 8202 — 2112¢,,b™ B2b* — 256c2nb® B2 — 256¢, ™00 3% — 3216c2n 3202
—2112¢2n82b%) — 283 (—1440c2b* — 4944¢%b% + 753¢%n — 1149¢% + 1584c2nb? + 2712¢2nb?)

d/Sl = 8(1 4 2b%)2(4s%,sT Bb* + 45™, b* 4 1651, 57 Bb% + 43"5‘mb2 — 4soncb® + 25m‘0bmb2

0lm
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—2$m36"nb2 — 4s%|mbmb2 - 25m36"b2 + 6csob? + 4esob® + 8$msmﬁ62 + s"é‘m + 28msi"

+3csg + 2¢sg — 25"6‘mbm + sm‘obm — 4eb%sg — 2sgne + 753,152",8 + 228 8™ B — smsi'n)
+120¢%8 — 120¢,,b™ B + 64csob? 4+ 112¢s0b? — deson — 12¢conb? — 24conb? — 16¢onb® — 68csg
—32¢%8 — 2con — 32¢ob® — 24cob* — 112esgnb* — 64csonb? + 32¢2Bnb* + 32¢2Bnb? — 576263
—384c2b58 + 5762628 + 864c%b* B + 384c2b5 3 — 32¢2Bb* — 80c2Bb% + 8c%Bn — 576, b™ Bb?
—864c, b™Bb* — 384¢2nb8 B — 384c, b0 B3 — 192¢%b% 8 — 6c2nBb% — 864c%nBbt

+2¢o — 120¢2n8 + 26(264c%b* + 492¢%% — 24¢%n + 36¢2 — 180c2nb* — 156¢%nb?)

10. APPENDIX 5: COEFFICIENTS IN (9)

—288[10y"y; 282 + (12y"y;jcs0B + 17y y coB + 16y y;jcob® B — 16y y;c? B2 + dy'y;c*B?)

+(32y"y;s5b — 20y y;cs08 — 8y'y;s00b” — 6y'y; 55 — 10y y; 500 — 4y’ cy;soB — 8y’ cy;cB”
—24y’coy;b? B — 24s0,y;b*8 + (R} — R})B2 — 2979s)s0; 8% — 33y*coy; B — 60s0,0Y;8

+32yy;es0b8 + 32y cy;s0bB + 32y c*y;b82)]8°

[—488° (—4858%c® B + 18b'y;c* B — 36y b;c® B + 131y y;c® + 64y'y; bt + 222y y;c*b?)

—4p3%(11526% csobB® + 115285¢°bB* + 1270y y;cs08 — 1964y y;¢* B + 2700y y;cob® B

+1920y"y;cob®B — 720y b cs08? + 288y b c? 85 — 288yh;cob® B2 — 864yt s cb? B2 + 956y y,co
+468b'y;coB? — 36y'bjco B + 576y bic* B + T20y" s cB* — 57665 cs08° + 960y’ c®y; B2

+1728y%c;b2 8% — 144b'c?y; 83 — 1404y"s;¢B? — 2672y y;c?b? 82 — 3328y y;cs0b° B + 2368y y;csob® B
7976yiyjcsobﬁ - 976yiyjczb52 - 3328y"”‘yjc2b3,82 - 1024yiyjcsob5ﬁ + 1024yiyjcsob4ﬁ + 5766;0264
—8646%cob® B + 2376y’ c; 7 — 11888%co B — 144b'y;c B + 288b'y;cob® B + 256y y;c0b® B
—2304y’ch;cbB® 4 144b%y;cso 82 — 1024y y; c2b° B2 — 512yt y;c?b* B2 — 1152bly,csobB? — 11520°y;c?bs>
—1152y%b;es0b8% — 1152y"b;c?bB> + 336y’ cy;cb® B2 — 2304y’ s ;cbB> + 288c2y'y,; b2 62 + 468c2y'y, 52
+4868%sdy;c) + B(9216y" cb;sobB* + 2976y y;s3b% B2 — 7104y y,;s3bB? — 6144y’y;s3b3 52

+7152y yjes08% — 1152y y;5m s b° B + 1104y y;5010b% 8% + 384y y;50)0b" B2 — 4608b7y;50/0b° B°
+9216y"b;55bB° — 2304y bjcso Bt — 2304y b;50)0b 8% + 3456y s;50b7 B + 12965}, s6y; 8% + 1992y y; 5557
—576y"y;smsg’ B + 564y y; 50087 — 4464b"y;50/08° — 864b%y;s3B% — 2880y"b;j 5010 — 2304y’ cb;s0B*
—1728y"s;508% + 1152y"s;cB8° — 46085%s5bB* — 23045%cs0B° + 34565% s0/0b° B* + 3040y" cy,; 50>
+5536y" c?y; 8% + 16608y’ coy;b2 5% + 9600y’ coy; B30 + 1024y  coy;b° 8% — 3456y° cso;b? B4

+6912y cs;0b”B* + 3456y s;10b> B + 2304033‘0% b232 + 1843253l0yj53b4 + 307233|0yjb653
—6912y"s;b% B — 576 cy;s08* — 11526 c?y; 8% — 3456b" coy;b>B* + 5616y’ s;508° — 46085% cs0b3°
—8856(R} — Eﬁ),@‘l + 29313365508 + 1296331'055 - 259253'.‘055 + 12096y "y csob® B3
—T104y'y;jcs0bB® — 6144y’y;jcsob® B3 + 57196805 s0,;b% 8% + 228787258 s0,;840* — 4320cy’cy; 84
—TTT6y"sq|;8* — 4320b%coy; 8* — 129653‘01;]- B* + 388857 s008" + T112y" coy; 8% — 3888y s, 8
+7776y" csj0 8 + 3888y"s;08" + 762033|0yj B3 — 576b'y,cs0 8t + 9216b%y;s2b8% + 3072y y cs0b? B3
+9216biyjcsobﬁ4 + 9216yibjcsob,34 — 22144yicyj50b53 - 22144yi02yjb,84 + 5440yicyjsob2,83
—25600y" cy;js0b®B3 + 6400y’ 2y, b2 8% — 25600y" c?y;b3 8% + 1024y’ cy;5083b* — 4096y° cy,;s0b° 5°
+1024y" ?y;b* B — 4096y’ c?y;b° B + 4608b° cy; s0bB? + 4608b%c?y;bB° + 4608y’ s;s0bst
—4608y’s;cbBd — 4608cy’y;s0b% B> — 3456c2yly;b2 Bt — 4464cy’y;s08° — 194483 sy, s0

—6912(R: — R;)8*b* — 17280(R} — R;)8%b?)]
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th == [—4B%(—384y"b;c*b" B — 648y"b;c*b? B + 54b'y;c* B — T2b'b;c* 8% — 894y'b;c? B — 38461 c2b B2
—23528%c?b% 8% — 163861 ¢* 8% + 504b'y; b B + 207y y;c* + 1128y’y;c*b* + 1050y y;c*b?)
+B(—45368%sjy;cb? — 25928 shy;cb? + 85765%csob®B° — 1107285 csobB® — 128005% csob® B2
—64008%c?b% 8% — 1107264 cbB* + 24y’ y;es08 + 1068y y;c® B2 — 1524y y;cob” B — 2208y y;cob® B
+4096y" c?b;6° B3 + 25600y’ cb;b° B3 — 288b'b;c? 5083 — 5T6b b c? 5% + 1152b%b;cob? B2 + 512y°b;cob® B2
+6056y b, cs0 8% — 2320y°b;c2 B3 + 2496y°b;cob® B2 + 2880y bjcob? 82 + 2160y’ s;cb? 5% + 2880g°y; cB3b?
—1728b%s;cB3b? — 4608b%c?b;b8* — 330y y;coB — 684b'y;coB? + 1872b%b;coB3 + 268y b, co B2
+345607%cb” % + 1152b"c?b; B* — 5536y b;c* B° + 1944shb;cB* + 5126 cob®B° + 276855 cs08°
+720b%y;c? B3 — 1440b'ycob? B2 — 576bly;cob? B2 — 960y y;cob® B + 22144y%b;c2bB3 — 6400y°b;c? B3b>
—1024ych;cB3b* 4 1440b%sc8* — 6784y’ s > — 16608y’ c;b? 5> — 9600y’c; B3b? — 1024y°c;b°83
+3456bc;b? 5% — 840y’y;c? 5% + 2592by,;c2 B3 + 3024y’ y;c?b2 B + 4608y'y;csob B — 1584y y;jcsob® B
+1200y"y;cs0bB + 1200y y;c*bB% + 4608y y;c*b% 8% + 2052y"s;¢8° + 23049y ¢ — 128005%c*b% B
+204868% csob® B2 — 204867 c*b° B* — 20488k csob’ B — 16208 shy;c + 3840y y cs0b’ B
—3264y"y;csob” B — 553657 cB* + 830457 cob® B + 480085 cob” B + 355657 co B> — 3456b's ;¢
+4320bic]ﬂ4 — 7112yi0j53 + 1872cyibjcﬁ3 — 144Ocyiyjcb2ﬁ2 — 5760yiyj062b4 + '3;816biyjcso,82
+3840y y;c2b% 82 + 1920y y; 264 B2 + 288bly;csob? 5% + 5760b'y;csobB? + 4608biy,csob® B2
+576b%y;c*b? B3 + 5760b'y,; 268> + 4608b'y,;c2b3 B3 — 4608b%b;cs0bB> — 4608b'b;c? bt
+2336y"b;csob? B2 + T168y b csobB? — 512y bjcsob® B2 — 4288y°b;c?b? B3 + 7168y b c?bB>
—512y"b;c*b® B + 432085 ¢4* — 2048y"bjesob’ B2 + 2048y bjcsob® B% — 2048y'b; b7 57
—1024y'b;c*b* 8% — 10245 2b* B* + 288y’ c?y;b° B2 + 768y y; 2 B0 + 1152b%y ;¢ B3b?
—4608b%s;cbB* + 22144y s;cbB> — 6880y’ s;cA3b% — 1024y’ s;c43b* + 25600y’ s;cb 53 + 4096y’ s ;cb® 83
+1152c?y"b; 8%6% — 684c%y'y; %) — (6485} sk B5 — 7732165050, 8% — 29163;1'054 + 583233.‘064
+2720y"s50b% 8% + 512y"s508°b* + 2384y s;508° — 186419258 50,05 8% — 1694725 50, 8°6°
+2440cy" cy; 8% — 3456b" s ;8% — 34566% 508" — 30248k sm 5" B + 1756y  cso; 8°
+172853|0bj53 — 1728b%esg; B + 100057 55 8° — 3512y cs 08> — 1756y"s 0% — 66486‘01;]-,82
—17566%50/08% + 3512y"sq|;8° + 1728b%s;108* + 1512y smsq B — 612y coy; 8% + 6912s;|054b4
+ + 24400° coy; 8% — 69125§|0b254 - 34563;'.‘0/341)4 + 3456b%cs jo 8t + 138243;.'01)2/34 + 1728gcy; 8
—3648y"s;108°b* — 512y"s;0b% B — 368036‘0yjb2ﬂ2 + 3456b's;508% — 1476y"s;508% + 1024y’ s ;6°8°
+368bicyj5053 + 564yibjso‘0,32 — 236yiyjs(2),3 + 316yiyjsm581,82 - 4yiyjso|05 - 700836‘0yj52b4
—5120s0,y; 876° — 10245515 87b° + 1728b"s;b° B* + 5184s(b;b° 8% + 34565 0b; 5°b*
—1024y"es;j0b% B + 2144b%y;c® B* — 2736b"b;50/08° + 9984y s ;62 8% + 7296y 50| ;8°b*
—576y’cy;s08% — 840y’y;c? B> — 1152bch;s08* + 3328y’ch;s08> + 936y bjsmsy B + 6432b°coy;b2 53
+4224b% coy; B3b* 4 512b oy, b9 83 — 5764y 508 — 2520y  coy;b° 82 — 3168y’ coy; 82 — 1152y  coy; 2b°
4992y 50,6233 + 3648y’ cs083b* + 512y cso %83 — 9984y s j0b2 B3 — 7296y’ cs08°b%
+1728y s sg"b2 B — 5126% 556" 8% + 204857 s5b° B — 5126 5010b° 8% — 34565 sy 57 b? B
—7046%s5b% 8% + 665657 s5bB° + 972855556 B + 33280%cBs0 B — 3456b"s0);b° B + 3456 csj0b B
—1664y’s;cf* — 345657 s0b” B4 — 1336b%y,;538% + 2088b'y; smsq" 8% + 952b'y;50/08% — 1392y"b; 558>
+1728g" cy;b° B4 — 1728b cs;b2 B — 4992y"s0b? B — 1328y y;cs0b? B + 128y y;cs0bB?
+128y’y;csob B2 — 256y y;jcsob® B2 — 1088y y; csob® 82 + 1536y bjcsob? 52 4+ 6912b7b;cBsobs>
+4800yibjcsob253 - 7104yibjcsob53 — 6144yib]~csob3ﬁ3 — 2048b"”'yjcsob5ﬁ3 + 512biyjcsob4,83
+ — 9728b%y;csob> B3 + 1280b%y;csob? B3 — 6080b y;csobB> — 3456s% sky; 436t — 194458b;505°



MATSUMOTO METRICS OF REVERSIBLE CURVATURE 189

—4320s% sfy;b2 8% + 259282 shy,; 506 — 864bTs;508% 4 3216¢y y;50b2 B2 + 2880cy’y;s05%b*
+512cy’y;50b° 8% — 2880cy’b;s0b% B + 25928258y, s0b> — 2880y’ s;s0b? 5% + 1728b%s;s0b? B3

+512b" cy;508°b* — 2048b cy;s0b° B + 5T6y by sm s b” B> + 48645% csob® B + 66565 csobB?
+97288%csob® B + 204867 csob® B + 48y y ;010" B + 512b7y; 5010 8°b% — 13312y cb; s0bB*
—256b"y;s5b° 8% — 6080b'y;s5bB> — 9T28b'y;55b° B2 + 3216b'y;500b° B + 2880b*y ;500" B
+512b%cy;cfb* B3 — 2048b%cy;cb® B* 4 4864y cb;s0b% B + 960y b sZb% B2 — T104y'b;sEbs>
+2048y"s;cb° B + 64y y;50/08b° + 1104y b;500b> B2 + 384y ;500" 8% — 2048y’ s;50b° 3
—512y°s;cb* B — 11264b%y; 20> 8% + 1464y y; 51 5502 B2 + 1920y y;j sm sT0b* B2 — 256y 'y, s30° 5
732yiyjs%b4ﬁ — 8576bicyjsobﬂ3 — 1728yicyj3052b4 + 4608yicyjsob562 — 1152yiyj02b463
+4608yiyjc2b5,83 — 488yiyjs(2)b2ﬁ + 128yiyjs(2)bﬂ + 128yiyjs(2)b3ﬁ - 3923,(7“y]~csoﬁ2 — 8576biyjczbﬁ4
+1856b% cy;s0b2 B3 — 11264b' cy;s0b® B> + 2816b'y, 262 8% + 512y 'y 5ms5 b0 8% + 8448y’ cy;js0b® B2
+8448y"y;c*b? B — 19456y  cb;s0b> B2 + 1024y  cbjs0Bb* — 4096y  cb;s0b° B — 2880b7b;50)0b* 8
—6656y"s;s0bB% 4 6656y’ s;cbBt — 9728y’ s;50b% 3% — 2432y s, cb? Bt + 9728y’ s, cb® B — 6144y°b; 520382
+2160y°b;cs08% + 512bty;jcso8> + 2880b y,sm s b2 6% — 1152g°y;50b2 8> 4 6912b%b, s3b6°
+2304bi3j50b,84 — 2304bis]'cb55 - 2112yiyj02ﬁ3b2 + 10245§csob4,84 + 3360yicyj sobB? + 3360yicyjc,8b52
—2448y‘cy;sob? 82 — 2048b%y,; 5365 5% + 512b%y;s5b* B2 + 4608b' cb;sobB* + 1728cy’s;b% B

+952cy’y; 5082 — 2736¢y ;508> + 64862 siy; 50 + 64327y y;b2 63 + 4224cyty; B3b? 4 5127y y,; 6563
—1152y’s;508%b* — 129654 s§y; % 4+ 1728cy’s; * + 6485k sEb; 8* — 3230560s) 50,02 5°
—4257984sp,50;8°b* + 2336(R} — ;)87 + 9T60(R: — R;)5b% + 12864(R: — R;)5b*

+5632(R% — R;)B°5 + 512(R: — R;)5%6%)]

[8(864b°b;c2b% B2 + 576y b, c?b B — 1512y°b;c?b? B — 108b'y;c? B — 2376b'b;c2 5% + 162y°b;c* B
+54245%c?b% 5% + 316857 c?b* B2 + 15060%c? B2 — 2Ty'y; ¢ — 504y’ y;c?b* — 324y'y;c*b® — 648b'y;c*b>B)
7(6485i3j53 + 864523?53 — 23832363@5 — 424.9;'052 + 8485;;'052 - 4sé|0y]~ — 4yicoyj + 1200yicy]ﬂ
—12y'sjs0 — T128%smsg" B + 68y’ cso; B + 11235‘0@5 — 648b% s s 3% — 536b%cso; 82 — 136y cs;of
—68y’s;108 + 136y’ s0|; 8 + 356y  smsf' 87 — 2144’ (b7 B — 64s{y oy b° — 12850 0y;0° — 9650, y;b*
—3236|0yjb2 — 8yicyjso - Byicyjcﬁ — 48yicoyjb4 — 24yicoyjb2 — 32yicoyjb6 + 7104s;|052b4 + 4yiyjsm36”
+8b"y;s0j0 + 406"y 53 + 4y'bisojo + 20y'b;sd + 536b's ;1067 — 107287 505”4 40965],57b° + 5125 57b°
+120b°coy; B 4 805" 558 — 10720 s 8° — 3552331‘0521;4 - 204833.‘052176 - 2565;|052b8 + 4288sé‘ob262
+1072b°cs;j0 8 + 536s' cy; 8% — 685550108 + 144y" s s0b™ + 864b’s;508 + 136y°s; 508 — 80s'y;503
+336yicsoj b28 + 528yicsoj6b4 + 256yicsoj,8b6 — 672yic.9j0b25 — 1056y"cs]'0,8b4 - 512yi05j06b6
+32y "y sm sy b® + 416y"b; s5b% + 1248y sy 5t 826" + 256y sim syt B26° — 2566 50/03b°

+102468% s3b° 8 — 35285 556" B — 5128k s s56° 5% + 44857 s5bB + 14086% s3b° B + 320y b; sgb* + 56y°bjcBso
—512b"s0|;8%b° — 864b s sf'b? B + 15365 cy; 87b* + 512b cs0B76° + 17765 cy;b% 8% — 1776b" es;b° B2
—112y"s;cB% — 128y"b;s5b® — 30725 508%b* + 152b%y;5msg" B + 40y b smsg’ B + 2565 cy; 82b°
—725'b;508% — 1536b%csg; B2b* — 256y" s ;0 Bb° + 1024b%bjcsob” B2 — 256b'b;csob” B2 + 37126 b;csobs?
+5632b%bjcs0b> B2 — 256b%b;cs0b? % — 2565% shy; BbS — 648shbjso — 416s% sy b2 8 — 9605 sky; /b
—896s4, sy, 865 + T2(R, — Ry)B + 1152(R} — R;)Bb* + 1152(R: — R;) 56

+480(R} — ﬁé),@zﬂ + 384(R} — §§ )Bb® — 2592s8b;50b% 8 — 2592s}b;s08b* — 1440cy’b;s0b> B
—1344cy’bjs08b* — 256cy b;s0b°B — 64y"b;s0)0b° — 160855508 — 256b'y;s5b° + 64b'y;50(ob°
+16by;cBs0 + 64b y;sgb? — 64b'y;55b + 112b7y; 5567 — 256b7y;s5b + 48b'y;50)0b% + 96b Yy, s0|0b?
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+32yicyjsob - 56yicyjsob2 + 128yicyjsob3 + 32yiyj02,3b — 32yic2yjcﬁb2 + 128yiyjc2,8b3 - 336yisj|0b2ﬁ
—528y"s;0Bb* — 5128%50b°B% — 1184b'cb;s08% + 192b'y;c B> + 1056y s ;86" + 512y" s ;36°
—35526%50b% 8% + 24y y;5m sG'b7 + 48y yjsmsg bt + 5926 s;¢B% + 1272y s, 5502 B2 + 2246% ¢50 /3
—25448% 5 50"b% 8% — 249607 s, 55 b* 8% — 3365% 50/0b B — 52808%50/0b? B + 224y’ cbjs0 B — 128y b;sgb
+3072b%cs 0 26T — 256bicsg; 8268 + 3552b%cs job? B2 + 384bicoy; Bb + 1536¢y’s; 820 + 256¢ys; 52b°
—416¢y’bjs08 + 172855 sEb;b? 82 + 172858 skb; B20* + 48cyy;s0b® + 96cy’y;jsob® + 64cy’y;s0b®
+576c2yty; b2 8 + 864c2y’y; bt + 384c%yly,; Bb° + 1776cy’s b2 52 + 2592b%s;50b% B + 1728b's ;50 8b*
—384s'y;50b%B + 256y b;cBsob® + 320y bjcBs0b* — 128y°bicBsob — 192y b sm sy b6 — 672yibjsm531b45
+1664b°b;55b° B + 37120°b; 5508 + T045%cBs0b° B + 4488%csobB + 140855 csob” 8% — 2048y’ cb;sob° B
—256b'b; 500 8% + 1024b%b;s3b° B — 256b7b;53b? B + 2368b's;50bB — 2368b%s;cbB + 1024b's;cBb
7576siyj505b4 + 272yibjc,850b2 - 128yibjc,850b3 + 1408yi5jcb362 — 256yibjsm36"b6,3 - 1536bicyjsob5,8
+240b% cy;s0b? B — T68b°cy;s0bB + 2304b° cy,;s0b> B + 576b'y;c2b2 5% — T68b'y;c2bB? — 2304b%y; c?b3 52
+384b%cy;s08b* + 384b%y;c?b? 5% — 1536by;c2b% B2 — 2016b°b; 5., 5562 B2 + 64bly,;cBsobt

—448y"s;50bB — 1408y’ s;s0b> B — 352y’ s;cb® B + 448y"s;cbB? — 1440b°b;50/0b? B — 1344b'b;50)0b" B
7256biyj cBsob® — 64biyjcﬁsob + 64biyj cBsob? — 256biyjc,830b3 + 232yi5j sob%B + 64yis]~soﬁb4
71024y1'5j30bsﬁ — 256y1'3jcb452 + 1024yis]'cb5,82 + 672biyjsm581b26 + 864biyjsm581b4,8
—256b°s503%b% 4 2885, 5002 % + 4736b" cb; 50082 — 2565°y;50b% B + 5632bb, 5303 5

+80b°bjcs08% — 4096b's;cb® B3 + 1024bts;50b° B2 + 256b7s;cb? B3 — 1024b%s ;b5 53 + 4096b% s s0b> 82
+10246% csob® B + 5128%csob® 8% + 256b%ysm s b% B + 8192b%cb;sob® B2 — 512b cb;s08°b" + 2048b7 cb; sob” 52
+704y’ch;sob®B — 896y ch;s0b8 — 2816y  ch;sob> B + 512y’ chjsoBb* — 2048b% cb; 5062 3% — 1408b s s0b? 52
—64s}, 56y B + 536cy’s; 8% + 864s's;b2 8% + 4325} sGb; 87 + 25925 sKb? 83 + 17285] 5K B3b?

—158880s 50,028 — 3813125 50, 8b* — 381312550, 8b° — 127104550, 8% + 8cy'y;s0 4 2480b°b; 528
—1440b"b;5m 5§ B — 416b7b;5008 + 192y s 50b% — 48b'cy;s0B — 48y b;s)0b* + 576b coy;b* B
+864bicoyj,3b4 + 256yibjs%b5 + 672yi50|jb2ﬁ - SOyicyjsob4 + 128yicyjsob5 - 32yicyjcﬂb4

+128y" cy;cBb° + 1536b"s08%b* + 256b's ;0 B2b® — 3552b%sq ;b2 8% — B0T2b7s0|;8%b* — 1144b' s ;50 8°
+704s0,,b;b%8 + 15365(,,b; 86" + 1280s(,,b; 86° + 2565, 4b; Bb° + 1776b"s 0% 57)

—(—1620shbjcf? + 1944y’ s cb? B + 864y’ s;cB2b* — 3206bs;c43b% — 512b%s;cB3b* + 972y s 82
—2440b%c; 8% — 3066% cof? + 2y’ y;co — 2440858 + 612y’ c; B + 1692b°s;cB” — 36y’ s;cB — 684b'b;co 3>
78yiyjc2,8 + 12biyjco,3 + 4yiyjcso - 592giyjc,82 + 8405;353 — 12606§cob252 - 15846}cob4,82
—2144b%b;c* B3 — T08b'y;c* B2 — 5126%¢A3b° — 6432856 + 24y y cob® + 12y cob® + 576b"s;c°
—49926%5010b° % — 36486750100 8% + 12y"y;¢* B + 840y*b;c* 8% — 64320 c;b? B — 4224b'c; Bb*
—512b¢;b% 8% + 2520y c;b% 8% + 3168y’ c; 876" + 1152y"¢;8%b° + 16y y;cob® — 5768%cob® % — 2286% cs0/3
—24y'bjco B — 422465c8°b" + 5T697b;cB* — 24b'yjcs0b> B — 192b'yjcs0bB — 384b'y cs0b’ B — 48b'y;c*b® B2
+768y"b;c?bt B2 — 480y b, csobB + 384y bjcsob® B + 912y°b;c2b? 3% — 480y'b;cbB? + 384y, c?b3 B2
+1704y b, csob? B + 1536y°bjcsob® B + 96y bjcsob? B 4 1536y b, c2b° B2 + 4608b°b;c2b% 33 + 576b°b;c?b2 53
+57600°b;c?bB> + 5760bb;cs0bB? + 4608b7b;csob® B2 4+ 1728b°bjcs0b B2 — 288b'y;csob® B — 192b'y,;c*b5>
— — 384bly,; b3 B2 + 432Bsky bt + 288858y b — 3032b's;¢8% — 453658 b;cb? B — 259258 b;cB2bt
+480yiyjcb25 + 480yiyjcﬁb4 - 1440(:yibjcb2,6’2 — 5760yibjcﬁ2b4 + 216ﬁséyjcb2 + 216yi5jcb2,6’
+1152b"s;c4%b* + 3312b%s;cb? 8% — 22089 y;cb® % — 512g°y;cb®B% — 24966% csob? B2 + 230457 b 57
+576y"s;c8b° — 576b'b;cob* B2 + 23045% csob® B + 6480b°b;cs08° + 864y’ s;cBb® + 85T6b's;cbs®
+11264b°s;¢cb® B3 + 2048bs;¢b® B3 + 720bb;c2 B3 — 14400 cob® B2 — 23044y, cB2b* + 228y'b;c? 52
—264yibjconﬂ - 24biyj 2p% + 184yiyjcsob4 — 64yiyjcsob5 — 32yiyjc2ﬁb4 — 64yiyj026b5 — 624yibjcob46
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+768b" cy;cb B2 + 21125%c Bb% 8% + 16808% ¢ BbB> — 4608y’ s;cb” B2 + 42245%c*b% 37

—27846% csob” B + 16808% csobB” + 422485 csob® 8% — 3360y s;cbB> — 384y"bjcob®B — 16y y csob
—&-100y"yjcsob2 — 64yiyjcsob3 — 16yiyjc2,8b — 32yiyjc2ﬁb2 — 64yiyjc2ﬁb3 — 144yibjcsoﬁ + 48biyjcob2,8
+48b'y;cob? B — 4608yb;c?b° B2 + 115297 b;cB°b% + 8576b'b;c*bB> — 8448y s;cb®B% + 115264 c%b* 83
—108y’y;c?b? 8 — 192y y; 2 Bb* + 2048b°b;c?b° B3 + 2112y"b;c?b % — 3360y°b;c2bB? — 8448y'b;c?b> 52
+1152y"b;c2 B%b* — 48bly cs08 — 2816b°b;c? B30 — 512b7b;c? B30 4 11264b°b,;¢%03 5% + 124y, 2B
7684y"bjc2,82 + 36,856%'0)]

[(4(2b% 4+ 1)) (=25t s8b; — 22558 — 143@5?5 —2cy’s; — 2bi50|j + 4biso‘j + 2b%csg; + 25§sm56”
+1256|jb4 + Gsélij + 856‘]-116 - 245§-Ob4 — ylsmslt — 23icyj — 4bics]'0 + 45§so - 163§0b6
—12s% + 8 ‘csov +8 'cso~ — 16b%cs iob® — 16 ‘cs iob” — 85'0y~ — 85‘cy' — 8b%sq);

;ObQ bt ]b4 bt jb2 i y b4 i y b2 i ]b4 7 jb2 bt 0‘]b2
+22b% 5, ST 3 + 10b%s 50 — 8biso b+ 25%b.s0 + 168%s0b% + 168% s0b* + 8b'ch. so

0 J F} J J J J
+85§-sm56"b2 + 85§sm381b4 + 16biso‘jb4 - 4bi5jcﬁ - 4yism36”b4 - 4yism581b2 + 16bibjsm36”
+16b"sg| ;b2 — 32b%ch;jsob — 16b's;50b — 32b%s;50b + 40b7b; 5m 55" 0% + 16b°b; s s7'b? + 8b%s;s0b”
+16 is.clb— 8b's.c + 32 is.ic + 16 e isob” + 52 'sms + 16 .sms — 165" S0
bis;cBb — 8b's;cBb? bls;cpb® bicbjsob? blsmsmb? bl sm s B4 ip;sob
—64b"“'cbjsob3 — 28;-0 + sé‘j — 4sibjsob2 - SCy"“'sJ-b4 - 525i5jb2,3 - 165i8j,3b4 — 60825?1)25 - 728};5?,351
—16828?,8176 — 8cy's;b? — 245t sEbbt — 1251 sEb;b? — 16s% sEb;0%) — (4y’c; — 36s8bjc + 36bisjc — 2(5;'60
—120b°c; B — 2485 cob” — 128%cob® — 46%eso + 857 ¢ B — 168%cob® — 312b7s;¢8 — 128y s cb”
—128y"s;cb® — 11265 esob” + 6467 csob® + 320%c® Bb* + 645%¢*Bb° + 20y"s;cb® + 166 csob — 645%csob”
+645§-csob3 + 8yi3jcb4 — 485"Lyjcb2 — 1206;-05 — 83iyjc + Syicbjc + 32yi0j b — 12bicyjc + ByiS]’C
—12b%b;co + 24y c;b? 4 144bs;cb® — 384bic; BbS + 144b'sjcb? — 576b'c;b? B — 864bic; Bb* — 32y'c?b;b
+32y°c2b;b% — 128y c?b;b + 32y°c?b;b* — 128y°b;c2b® — 32y"s;cb + 408bPbjcsg + 24b'b;c? B — 48bbjcob?
—48b'bjcob® — 192b'chjcf — 64s'y;cb® — 965"y cb* + 565°b;cB — 5765 ch> B — 8645} cBb* — 38457 cAbS
—216s§b;cb? — 432s8b;cb® — 288sib;cb® — 48cy’bjch® — 48cy’bjcb? + 288b b, csob? + 192bb,csob
+528b%b,csob? + 384b%bcsob® + T68b's;chB + 192b°b, 2 Bb + 48b°b,c? Bb? + 384b%b, 2 Bb3
J J J J J J
+2304b%s;cb3 8 4 1536b°s;cb° 5 4 4325°b;cb? B + T685bjcb? 4 2565°b;¢8b5 + 768b%b,c2bp
42304b%b;c2b3 8 — T4db's;cb? B — 384b%ch;cBbt — 576 ch;ch? B + 1536b'b;c?b® B — 384b's ;b
—12y"b;c® — 24b'y; b + 166%¢° Bb + 3265 ¢2 b + 645%c Bb%) — (—4808%c* B + 12b'y ¢ + 9y'bsc?
+24b%yc2b% 4 600b6%b;c2 B + 48y b, c2b? 4+ 96y b, c2b? — 36001 c?b* B — 31285 c2b% B8 + 120b%b,c2b2 3
J J J J J J J

11. APPENDIX 6: COEFFICIENTS IN (14)

—2886%72,(—11 + 8n),
488% (—5drg|oB — 104rg0b? — 29573, + 80rdynb® + 220r§yn + 36700)073)

:= 2487 (108(Ric —Ric) 8% — 144rqgonb®B + 192ro0sonbB — 384roorobB + 192rooronbB — 96ro0son

—3427"00‘0nﬁ + 1927"00‘0,31)2 + 120790508 — 144roor08 + 96r00T0n 3 — 38410050008 + 4927“00‘06
4114472, + 9287202 + 641r2ob* — 865r3yn — 64r3gnbt — 7T12r2 nb?)

= —1285(16282%6 — 384700s0nb%B + 1696r00s0nbS + 512r00sonb® 8 + 256r00ronb? 8 + 51270050623

—720rg0sonB — T68ro0sob> B — 3168r0sobB — 320rporob? B + 848rgoron — 768rorob> 8
—3168r0070bB — 1272rqoonb?B — 192rgggnb* B + 1044(Ric —Ric) B2 + 1696r00r0nbA
+512rooronb® B + 576(Ric —Ric)82b* + 512rdyb* + 3648r3,b° — 1923r3yn + 1916700|03
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+144r0m1g" B2 + 288r0m 5" 8% + 36050087 + 2247000 Bb" + 592700508 — 1360700703
—1398rg9|0nB + 15687000 Bb° — 2696r59nb® — 544rgnb? — 288r0m s§'nf? — 14450)0nB°

+2560r5) — 144ro07/ 3% — 144700, 0™ B + 14470, 10b™ 8% — 162n3%0)

2835(37268%0 — 8896109 sonb>B — 1024rgpsonBbt + 18976rgpsonbB + 12544rggsonb® 4
+1024r00sonBb® + 6272rooronb? B + 512rgoronBb* + 1024rg0sob? B 4+ 10432rg0sob? 8
—6568700s0n3 — 1024r0050b% 8 — 1561610050b> 8 — 32608r00s0bB — 512rgorob* B — 8192rorob% 8
+9488rooronB — 1024r0oTob” 8 — 15616r0070b" B — 32608r00T0bB — 14232100 |qnb® B — 47047100 gnb" B
—2567r000nb° B + 2304s5nbB% + 2304770063 + 1152r0sonB> — 8064r050bB” — 3456T0m s nb” B2
—1728s0jnb? % — 2592nBb%0 — 1728rg0r b B2 — 1728r00),,,b™ 6% B2 + 172870,y 0b™" b B°
+13068(Ric —Ric) 82 + 18976r00ronbf + 12544rq0ronb> 8 + 1024rggronb® + 2304r¢sonbs?
+15552(Ric —Ric) 8%b? 4 3456(Ric —Ric)82b* + 3248%0 + 5280r3)b* 4 2529673)b% — 8049rZ;n
+12584700)0 8 + 14455 32 + 57675 3% + 3888r0m 1" B2 + 6624r0m 55" 3% + 9144500 32

+129638Tmﬂ3 + 4800790 Bb* + 25670010b" B + 640700508 — 16496700708 — 969870003
+15840rq0)0 Bb% — 691255bB° — 5767700 8> — 2304r5b8% + 288r0508° — 17112r5ynb* — 5808rgynb*
+1728r0m 1y b° B + 2880r0m 55" b% 8% — T344r0,m 5 nB? + 4032s0|0b° 8% — 3672s0,0nB> + 110851,
—3888rooryn 3% — 3888r00|;m b™ B2 + 38881, 0b™ B — 324nB°0 — 3726180 + 25925°b%0)

—38%(4050826 — 9472rg0sonb? 8 — 2560700 sonBb* + 13024700s0nbB 4+ 14080rggsondb’B
+2560r00sonBb® + 7040rgoronb? B 4+ 1280r0oronBb* + 2048709 seb* 8 + 953670050628
—3520r00s0n8 — 1536700500 8 — 1305670050b> 8 — 2025670050b8 — 1280700T0b* B — 9728r0070b? 3
+6512rooronf — 1536r0orob® 8 — 13056r0070b” B — 202567007063 — 97687009nb” B — 5280700 nb* B
—640r00|gnb® B — 25655n8%b + 601655nbB> + 2048s5nb> B2 — 512rroeb® % + 6400rre0bs°
+20487700b B2 4 3008r0s0n 2 + 512r0508%b% — 20352r¢s0bB2 — 6144r9s0b> B2 — 902470,y s5'nb? 52
—153670m s§'nb* B — 4512s0|gnb? B2 — T68s0|gnb? B2 — 6048n 82670 — 4800rgornb? B2
—T768roorb* B2 — 480070 |, ™ b2 3% — T6870 |, b b B2 + 48007, ob™b? B>

+76870,,10b™b? 8% + 10316(Ric —Ric) 8% + 13024rooronbp + 14080r0oronb® B + 2560r¢0ron,3b°
+1024r9son32b% 4 6016rsonbB? + 2048rgsonb® B2 + 1024(Ric —Ric)32b°® + 19776(Ric —Ric)82b2
+9600(Ric —Ric)82b* + 612820 + 3488r2,b* — 1728n8%b%0 + 12728r2,b% — 246173)n

+57107q0)08 — 16485387 + 160075 82 + 494470, 75" B2 + 6880r0m 5§ 8% + 108565003
+11528.m, 80 8% + 8645 B2 4 5761:m T 6% + 374453'|lm,33 + 4416700 8b* + 51270 0b° B
—4240r00 503 — 1246470070 — 4670700 |0nB + 95047000 Bb° + 54455n8° + 64055 8°b% — 1638455b3°
—512052b3 82 — 1600710082 + 512r2b2 52 — 6400r2bB% — 204872632 — 416195032

—7432r2,nb? — 3760r2,nb* 4+ 480070 ri b2 B2 + 7681 0m 5 b* 82 + 620870, 55 b2 52

+102470.m s§"b* 2 — 87367r0m 55" nB> + 10304s0|0b? B2 + 166450|0b* B2 — 436850 |9n/3>
—576sms('nB> + 35931y — 4944roorin 8% — 4944rg|,, b 8% + 49441, 0b™ B7 — 2165 55" 5
—576s077 8% — 57650|,,b™ B> + 2885,,100™ 8% + 2304sgfmb253 +17288%b%0 — 612n8%0
—4050n6%6 4 604832b%0 + 5768%b%0 — 576n32b%0)

B2(—2304n826%60 4 110618260 — 1728n8%b% 0 — 24672rg0sonb? B — 11712r00sonGb*
+24336700501b8 + 38016700sonb> B + 11520700s0n3b> + 19008r99ronb2 B + 5760rgoron3b*
+6912r00s0b* B + 21600700 sob? 3 — 4980r00son B — 768r00s0b® 8 — 2035219 seb> 3

—33744rp0s0bB — 5760rgorob? B — 28224r00rob? B + 12168r99ronS — 768rorob® B — 20352r0rob> B
—33744r0or0bB — 18252rqgonb® B — 14256700 gnb? B — 2880r00onb® B + 121655n3%b?
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—51252n 820 + 2892852nbB2 + 2201652nb> 82 4 2048s2nb® B2 — 5888rrgeb? 32

—512rroob* 82 4 33152rroobB2 + 23552rrob> B2 + 2048rroob® 82 + 14464rgsonB?

—1344745083%b% + T68r¢s0B82b* — 9401679 s0bB% — 6041670s0b> 3% — 512070 sob° B2
—43392r0m 55" nb%B% — 16512r0m sg'nb? B2 — 1024r0m s§'n %0 — 21696509nb B2 — 825650 9nb? B2
—51250)0nB2b% + 4608750bB° — 26352n 32670 — 34565, 55" nBb? — 24864reor b B — 8832rgorinb? 57
—512ro0rb® B — 24864700, b™ b2 B2 — 88321, b b % — 512700, B0 B + 248647, 0b™ b
4883270, 0b™b* 8% + 51270, 100" b B — 172855562 8% — 345650777 370 — 34565),, b 3°b*
+1728s,,0b™ 83b? + 22976(Ric —Ric) B2 + 24336r00ronbB + 38016r00monb” B + 11520r007071,3b°
+11008r9sonB2b% 4+ 1024r9sonB2b* + 28928r¢sonbB? + 22016r¢sonb® B2 + 2048r¢sonb’® 82
+11776(Ric —Ric) 326° + 512(Ric —Ric)8%b® + 62752(Ric —Ric) 262 + 49728(Ric —Ric) 82b*
+22148%0 + 6672rg0b* — 16416n8°60 + 19272rg;b* — 2256r5on + 755470008 — 2061657 3°
4828875 82 + 15688r0m 14" B2 + 16912r0m 5§ B2 + 3198850|0/3% + 126725m 54" 3% + 103685, 75" 8

+ + 69127, sT 6% + 2052056%53 + 8640790 8b® + 1536700)0b° B — 18036700508 — 26064700703
—6570rg00n3 + 1483219 0 Bb° + 5560s5n8° — 211255 8°6% + 768555%b* — 6956855637 — 4326455b° 3°
—409652b° 82 — 8288710082 + 5888r2b% 8% + 512r2b 8% — 3315212052 — 23552120 32

—2048r2b° B2 — 8640705082 — 9240r3)nb? — 6504r3)nb* 4 2486470,, 7702 3% + 883210, b* 52
+512r0m i % 82 + 2198470, 5502 5% 4 T680r0m s5°b* 82 + 51210, s5'b% 8% + 1728320

—2568870m 5§37 + 4828850)0b B2 + 1708850|0b? B2 + 102450|0b° B2 — 1284450|gn 3>

—1152r5032 — 64805, sTnB% + 63365m 55 8362 + 5184s5m 7 332 + 34567m 50 8362 + 350418,
—15688r007m B2 — 15688700|,,b™ B2 + 156887, 10b™ B — 2160sm 55" 8% — 6912507 B°
—691250),, 0™ 8% + 3456, 0b™ 8> + 2764ssg}mb2 B3+ 691238Tmb463 + 648s¢, 5™ 3%

+16416582b%0 — 2214n8%0 — 11061820 + 26352826260 + 432052b%0 + 2304526560 — 4320n5%b20)

—32(—6528n32b%0 + 6171820 — 3744n8%b* 0 — 12864r00s0nb> B8 — 9408700 sonBb* + 940870 sonbs
+19776r0050nb% B + 8832r0050n8b° + 9888rooronb? 8 4 4416r00ronBbt + 3840700500 8
+1089670050b%3 — 1488rgpson3 + 5760rgpsob® 8 — 1152rggsob® 8 — 11520rg0sobB — 4416rgorob* 8
—16080rgorob® B + 4704rg0ron 3 + 5760r00T0b 8 — 1152r0070b% B — 11520700708 — T0567009nb> 3
—T7416rqojonb* B — 2208rgg|gnb® B + 8128s5n3%b? + 2944530 B°b* + 24608s3nbB> + 3123255 nb> B2
+665652nb° 82 — 9088rr00b2 B2 — 1792rro0b* 82 + 3078477r00bB2% + 36352rr00b° B2 4 7168rreob° 32
+12304rgson B2 — 136647r0s082b% — 2432r¢soB2b* — 76512rs0bB% — 75264rgsob> 82 — 138247r0s0b° 82
—36912r0m s§'nb? B2 — 2342470, s§'nb* B2 — 3328rom s nB2bS — 1845650 9nb? B2 — 11712s0)gnb* 52
—166450)9n3°b° — 15367508°b% + 16896750bB> + 6144750836 — 20712n8%b%0 — 118085, 57" nB°b°
—2304sm 55 nB7b* — 23088rgoriib? B2 — 13632ro0rmb* B2 — 1792rgorjnb® 8% — 23088r¢0|m, b™ b2
—13632700|,,b™b* 8% — 179270, b6 B2 + 230887,,10b™ b B2 + 136327, b b* B2
+179270,,10b™ b8 8% — 51845y, 55°b% 8% — 17285m s"b* B2 — 12672507 B3b? — 2304507 B3b*
—1267250),0™ %0 — 230450|,,b™ B°b + 63365,,0b™ Bb + 11525, 0b™ 86" + 172851, 57" 8*b?
+11116(Ric —Ric) 82 + 9408rooronbB + 19776rgoronb® 8 4 8832rggronBb® 4+ 15616r¢sonB2b>
+3328rson32b* 4 24608rgsonbB? + 31232rgsonb® B2 + 6656r0sonb’ 82 + 18176(Ric —Ric)32b°
+1792(Ric —Ric) 82b® + 40352(Ric —Ric)82b? + 46176(Ric —Ric)52b* — 384n326560 — 768n5%0%
+14738%0 + 2760r5,b* — 2088013260 + 6264r5,b* — 450r3yn + 2172rq0)0 B — 315885532

+769675 82 + 10088r0m 14" B2 + T872r0m s§" 8% + 1906850)0/3% + 188165m 5§ 8% + 17064515 B°
+113767, 55 8% + 2068836"’m53 + 23767000 Bb* + 384700|0b° B — 1171200508 — 11472700703
—2004700|9n3 + 44647000 b + 73965508 — 1926455 3°b% — 4480s53°b* — 5059255b3% — 4032053b° 3>
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—614452b° 82 — 7696110082 + 90887262 52 + 1792r2b* 8% — 3078413052 — 36352r2b° 52

—7168r2b° 52 — 13856105082 — 240072 nb? — 224473, nb* + 2308870, 7562 52 + 1363270, 5 b 52
+179270,, 7505 82 + 1051270, 5562 8% + 46087010, 556 82 + 76870, s3T5 2 — 1517670, 55 15>
+3988850|0b? B + 22752s0|0b* 8% + 307250)0b® 8% — T58850)9n B — 42247503 — 98645, 55 n B>
4205445, 55 8362 + 38408, 57 82b* 4 190085, 75 83b% 4 34565, 75 82b* + 126727, 55 202
423047, 55" B36* + 71478, + 8645,m5™ B* — 10088007 3% — 10088700, b™ % + 100887, 0b™ 52
—2808sm s’ 8% — 113765077 8% — 1137650|,,b™ B + 56885, 0b™ 8 + 455044, b° 6% + 253445, b* 57
+3072s$m53b6 + 2484s! s B* + 3744%b% 0 + 208805266 + 76852050 — 1473n8%0

—6171n6%60 4 20712620260 + 446438%b%0 + 652832b%0 + 38482030 — 4464n82%b%0)

28(—3552n82b%0 + 1083320 — 1608n32b*c — 2064rgpsonb®B — 2136rgpsonBb* + 1104709 sonbs
42976700 sonb> B + 1824rggsonBb® + 1488rgoronb?B + 912rooronBb* + 672r00sob* 8 + 2040rgosob?B
—156r00s0n8 + 2976r00s0b® B + 153610050b% 8 — 1200r00s0bB8 — 912roorob?8 — 2712r0erob? 8
+552r00ronB + 2976T00T0b° B + 153670070b" B — 1200007063 — 828700|91b? B — 1116700 9nb* B
—456700,0nb° B + 5360s3n82b% + 51685513%b* + 601655nb3% + 11200s3nb> B2 + 409655nb° B2
—3616rr0b2 82 — 12167r00b* B2 + 8320rr0obB2 + 14464rr00b° 82 + 48647700 B2 + 3008r0sgnB2
—9840r05082b% — 537670508%b* — 179201050032 — 221441r050b° 82 — 60167050b° 82 — 902470, s nb? 52
—840070m sg'nb? B2 — 2048r0m s§'nB2b°S — 451250 9nb? B2 — 420050 gnb? B2 — 102450qnB>b°
—25607s03%b% 4 12352rs0bB> + 10240rs083b> — 4776182620 + 1024750 83b> — 2567s033b*
46482680 — 78965, sT'nB3b? — 35525, s n B30t — 6240r00r™ b2 B2 — 5424rg0rT bt 52

— 12167007/ b B — 6240700, b™ b2 B2 — 542470, b b? 8% — 1216700, ™ b° B2 + 62407, b b* 3
4542470, 0b™b* 8% + 121670, 100" b B2 — 288055567 % — 23045, 550" 8% — 926450777 Bb°
—3840s07 7 826" — 926450),,b™ 76 — 384050, 0™ B°b* + 4632s,,0b™ B°b* + 1920s,,,0b™ B%b*
+3024s%, 5™ % + 1756(Ric —Ric)82 + 1104r00r0nbB 4 2976r00ronb® B + 1824700r0n3b°
+5600rgsonB2b? + 2048r¢son32b* 4+ 6016r9sonbB? + 11200rsqnb> B2 + 40961gsqnb> 42

+7232(Ric —Ric)82b°® 4 1216(Ric —Ric)5%b® + 8096(Ric —Ric) 2% 4 12480(Ric —Ric)82b*
—480n3%680 — 64182080 — 704nB%b% 0 4 292620 + 3845, 75 300 + 33673,b* — 6876032040
+588r50b? — 27rgon + 1987008 — 1217653 87 + 208075 % + 20247075 B2 + 104070.m 5§ 8>
+355650|08% + 73685m55" B + 75008 75" 8% + 5000rm s§ 8% + 631658”'°m,53 — 36rgo[oBb*
—14470)b° B — 2100700508 — 1560100708 — 192r00)0nB + 360r00)0 86> + 2448sFn 3% — 1420855 5%b*
—8352s28%b% — 1024052652 — 512036382 + 217653b° 32 — 2080710052 + 3616726252 + 1216736 52
—8320r2b8% — 14464136382 — 4864r2b° B2 — 5168rgso B2 — 180r2gnb® — 216rZynb? 4 62407, 5 b2 5>
+542470m 8 b B2 + 121670m 5 b0 82 + 19270, 850?82 — 134410, 550 82 — 32070,, 5565 32
—277670m s§'13% + 945650)0b> 8% + 746450 0b* B2 + 166450|b° B — 1388s0|gn/3% — 3088503
—39565m 55 nB% + 127928 sT B30 4 53765m sTB2b* 4 138965, 75 3362 + 57605, 75 B3b*
492647, 55" 8°6% + 38407 55" B3 + 39r5) + 15128, 5™ B — 2024007 B2 — 2024700),,b™ B2
+20247,,10b™ B2 — 9128 m55" 8% — 50005077 B — 500050, b™ % + 25005,,10b™ B + 20000357,”17253
+1852838Tmb4ﬁ3 + 5120537m63b6 + 19445t 5T B* — 3845, 578265 + 160882%b% 0 + 687652b%0
+25657,, 5368 — 1408528265 + 704820%0 — 292n6%0 — 108315820 4 477652620

+12208%b%0 + 355282b%0 + 512538267 + 4808%b%0 — 2565077 B3bS — 2565),,,b™ BbC
+1285,,10b™ 260 — 12200670 + 3845, 5500 B° + 8645,,5™ b B* + 8645), 57" B1b*

+128052nb582 — 2565,, sT'n B35 — 640705005 52 + 2567, sT* B26%)
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Ag := 3744182650 + 1285, 500382 — 46826 + 1368n5%b% 0 4 768rgosonb? B + 1056rppson b
—288r00sonbB — 960r0psonb> 8 — T68roosonBb® — 480rgoronb2 B8 — 384rgoronBb* — 384rgosob* 3
—1008r00s0b% 8 + 48rgpson 3 — 2304r00s0b> 8 — 115200 sob> B + 288700 sobB + 384rgorob? 3
+1008roorob® 8 — 144rooron8 — 2304r0070b° B — 1152r0070b° B + 288r0070bB + 216700 |0nb° 3
+360rg0|0nb? B + 192rq9)onb®B — 5888s5n3%b* — 10288s5nB°b" — 3392s5nbB> — 857655nb> B2
—473652nb° B2 + 3136r700b? B2 4+ 16007m00b* B2 — 5248rr00bB% — 125447r100b3 B2 — 64007rT00b° 32
—16967s0n 82 + 1174410508262 4+ 11840r¢s082b* + 9792rgs0bB2 + 12288rgsob> 82 + 2688rsob® 52
+5088r0m s§' b B2 + 6432r0m sg'nb? B2 + 2368rom s§'nB2b° + 254450 gnb> B2 + 321650 gnb? B2
+1184s0)9n3%b° + 6528rs03°b> — 18432rs0b3> — 26112r508°b° + 2592182670 — 6144rs08°b°
+1536r5083b% — 19282080 + 105608, 5715302 + 81605, sTnBb* 4 39361007 M b2 6% + 4704r00r b 52
+1600r0077 6% 8% + 39367001, b6 8% + 4T04700|,,b™"b* B2 + 1600701, b6 B2 — 39367, 0b™ % B2
—AT0470,,10b™b* B2 — 160070,,10b™ 6% B + 29445, 50 B2 + 42245556 5% + 138245077 Bb?
+9792s077 B3b* + 1382450, b™ B3b? + 979250, b™ B3b* — 69125, 0b™ B3> — 48963, 0b™ B2b*
—8352s¢ s™ 342 — 700(Ric —Ric) 82 — 288rgoronbB — 960rgorond> B — 768rooronSb°
— 428879 sonB2b? — 2368r9sonB2b* — 3392rgsonbB? — 8576rgsonb> B2 — 4736rgsonb’ B>
—6272(Ric —Ric)82b° — 1600(Ric —Ric) 5268 — 3968(Ric —Ric)52b2 —2 b* + 864n3%b%0
+192n8%b80 4 960n320% 0 — 138820 — 23045, T 8308 — 72136 + 4968n82b%0 — 9612, b% + 3r3yn
—42rg9|0f + 101523 8% — 131278 8% — 992r0m " 8% — 288rom s’ B2 — 163250|08% — 6656555 B°
— 76325, 2 — 50887, 5T 55 — 480055%63 + 168r0|08b" + 192r00)0b® B + 816r00 508 + 480700703
+42rg9gn3 — 48700|0B7872(Ric —Ric)Bb? — 1704s5nB> + 1760055 3°b° + 18016555°b* + 4672s5b5°
—4608s2b3 52 — 1190453b° 82 4 1312110082 — 3136726252 — 1600r2b* 82 + 524872632 + 125447363 52
+640072b° B2 4 4032705082 + 2473,nb? + 36139nb* — 393670, 1T 0% B2 — 470410 i bt 52
—160070., 5 6% B2 + 144070,, 8562 B2 + 403210, 5504 52 4 172870, s516° 82 + 123270, 55" n B>
—5184s0|0b? B2 — 5040s0|0b* B2 — 153650|0b° B2 + 61650,0nB8> + 4608r508% + 36325, 57" n 3>
—155528.m,50 3302 — 105605 m s B2b* — 20736570 3302 — 146885,y B3b* — 138247, 57 33b2
=318y — 41765m5™ B* + 992ro0ri B2 + 992700 | b™ B2 — 99270, 10b™ B + 6325m 55" 3% + 5088sor B2
+508850|m 0™ 8% — 2544s,,0b™ B — 20352s()1,,b28° — 2764857, b1 5% — 13056s(),,8°6° — 32285t s B4
+17925 55" 870° — 768s,, 57" 66° — 13685°b% 0 — 496857610 — 15365()",,, 5°b° + 51255b° 5
+6784523%6% — 96032050 + 138n8%0 + 46813260 — 259282620 — 7445220 — 37443609
—2560s53%b7 — 86432650 + 153650777 3205 + 153650,,b™ 826 — 768s,,,0b™ B°b° + T44nBb%
—17928,, 855 3% — 54725, s™b? B — 54725%, T bt — 11528.,5™ B4b* — 601653nb° 52
+14085,,s5'n B3 + 320070 50b° 82 — 15367, 55 8365 — 5125316852 — 97927, 57 33%

A1 = —2565,,55°b%8 + 1285t sT b8 3% 4 2565, 5™ B35 + 21765¢, 57 8305 + 32645, 5™ B30* — 64r00s0mb>
7112r0050nb4 + 64roosonb3 + 64rggsonb® + 16rggsonb + 32r00r0nb2 + 32rgoronb4 + 64r00r0nb3
+64r00ronb® + 16r00m0nb + 144053n8b% + 3904s2n8b* + 435252868 + 51252nbB + 166453nb>3
+1280s2nb° 8 — T04rr00b% B — 512rr00b* B + 8967r00bB + 28167m00b> B + 2048r1r00b° B + 256705013
—3168r0s03b% — 4992r¢soBb* — 1280r0503b> — 1472r¢sobB — 256070 soB8b% + 10247r4s03b6°
—T76870m 54> B — 124870m 55" nb" B — 640r0m s§'nb° B — 3884s0|gnb> B — 62450|gnb* B
—32050)onb® B + T424r50bB* + 15872rsob® 3% — 1664rs0b* B2 + 6656750b° B2 — 3T445m 55" 13°b>
—43208,, sTnB2b* — 13445, sTnb% B2 — 3968rs0b? B2 — 672rgerb% 8 — 1056r90r b3
—512r0orb® B — 672rq0)mb™b%B — 105670, b™"b* B — 512700, b™ 6% B + 67270, 0b™" b B
105670, 0b™ b B + 51270,,10b™b° B — 7045, 55" Bb* — 15365m 55" Bb" — 12805m 55" BbS — 5568s07b° B2



196 A. TAYEBI AND T. TABATABAEIFAR

—5952s07m 826" — 166450777 3%0° — 55685,b""b? B2 — 59525, b™ B2b* — 166450, b™ B2b0
+27845,,0b™b? B2 + 29765,,0b™ B2b* + 8325,,0b™ B2bS + 65285 5™ 3°b? + 582457, 57" B3b*
+6528s), 57" 8% + 1112s(, 8% + 80(Ric —Ric)B + 832roson8b” + 640rgsonSb* + 512rosonbs
+166470s0nb> B + 1280rgsonb® 8 + 1408(Ric —Ric)8b® + 512(Ric —Ric)8b® + 544(Ric —Ric) 5b>
+1344(Ric —Ric) Bb? — 68rooso — 32rooro — 247g0)0b" — 2rgnjon — 32rg0|ob® — 220038 + 224738
+136r0m7g" B + 1670m 55" B + 2125008 + 1760s,m55" B + 22565m75" 8% + 15047, 5§ 8>

+647r00s0b* + 112r09s0b? — 4ropson + 320rppsob® + 128rg0seb® — 16rgpsob — 32rgoreb? — 80rgerob?
+8rooron + 320rgorob® + 128r09reb® — 16ro0T0b — 12r00‘0nb2 — 24r00|0nb4 - 167‘00‘07166 + 2965(2)nﬁ
—4928s28b% — 768053 8b* + 204852807 4 281652 6b> — 5765208 — 512052 8b° + 665653 8b°

—22477r003 + T0472b% B + 512r2b* 8 — 8961205 — 28161203 8 — 2048r2b° 8 — 800r¢s0 8 + 672rom i b2
+105670m 501 8 + 512r0m 5 6% B — 48070, s5* Bb? — 153670, sT* 80T — 102470, s5* 365
—152r0m 55" nB + T6850|08b? + 816500 8b* + 256500 Bb° — T650|gnB — 18567508% — 9605m 5§ n /3>
+48965m, 55 8262 + 42245m 55 B2b* + 12165m 5505 82 + 83525, 75 b% 32 + 89285, 18 B2b*
+24965,m 75" 8768 + 55687 55" b% 8% + 5952rm s B2b* + 16647, 55" B26° + 5780 + 1880 + 2700
+29125,,5™ B2 — 1361007 B — 1367001 b™ B + 13670, 0b™ B — 1128,m55" 8 — 150450770 32
—150450),,b™ B + 528, 0b™ B> + 601656’Tmb2[32 + 1113636"Lmb452 + 793656’”I”mb6,6’2 + 1664sgllm52b8
+1544s%, s 3% 4 102453nb8 8 — 384n8b%0 — 120n8b%c — 936n8b*0 — 288nLb*o — 960n5b°0
—288n8b%0 — 336n8b%0 — 96n8b% 0 — 57nB0 — 18nBo + 3843620 + 1208b%c + 9368b%0

+2886b% 0 4 9608b°0 + 288865 + 3368860 + 96868 — 102453053

A1 = —4(Ric —Ric) + 24nb*o + 32nb%0 4 8nb%o + 48nb30 + 16nb80 + 96nb%0 + 72nb*0 — 6410 senb>
—64rgsonb? — 128rgsonb® — 128rgsonb® — 32rgsonb + 1152rs08b% + 768rso8b* — 3205, 5768 32
—6405m5™ 3208 — 3072rs08b° — 4608rs08b> — 1536750b3 + 6725, 57 nBb% + 10565, s5'nGb*
+5125,m55' nBb® + 1152507 Bb% + 17285077 Bb" + 768507777 86° + 115250,,,b™ b + 172850),,b™ Bb*
+76850|m b BbY — 5765,,0b™ Bb? — 864s,,,0b™ Bb? — 3845,,0b™ Bb® — 36485, 5™b* B — 32645,,5™ b
—2176s%, sMb2 3% — 364858, 5™ B2b* — 21765%, 57 B%0% — 128(Ric —Ric)b® — 64(Ric —Ric)b®
—32(Ric —Ric)b? — 96(Ric —Ric)b? 4 24nb?0 + 5125307 4 1120s3b% — 20530 + 1152536°
—38452b% — 115253b% — 5125207 + 3253b 4 5125365 — 647362 — 64736 + 64r3b 4 2567r3b° + 25612H°
+64rgsg — 487'0,,17“6'1172 — 96r0mr6”b4 — 64r0mr6nb6 + 48r0m36"b2 + 192r0m36”b4 + 8sm sy
+19270,, 8508 + 8romsiin — 4830‘0b2 - 4880‘0b4 + 4sg|on — 2565m s B — 360sm7g" B — 240rm si B
—144s{(, B =30 — 0 — 8romry — 128s3nb” — 496s3nb* — 896s5nb° — 128s3nb” — 128s3nb°
+647700b? + 64r100b* — 647100b — 2567T00b> — 2567100b° + 3207050b% + T04r0s0b* — 167r980M
+96r050b + 48701 ST 4 9670, sT DY + 6410, sTNbS + 2450|0nb2 + 4830‘0nb4 + 3250|0nb6
+1368m 858 — T688m, 55" 862 — 5765, 57 Bb* — 1285, 55 805 — 17285, 75 Bb? — 25925, rT* Bb*

— 11528, 75 Bb® — 115274, 5T Bb% — 17287, 57 Bb? — 76871, 50 86 — 10885,,8™ 2 + 48rgor T b?
+96r00r b + 640077 b% + 487001, b""b + 96700) 1, b B + 647001, BB — 481 0™ B — 9670, 100" b?
—6470,,0b""b° + 1928155 b* + 6451m55°b% + 2565m 550 + 1285 55°b° + 2405077 B + 24050),,,b™ B
—1208,,0b™ B — 960s()f,,, 8b% — 8b% 0 — 72610 — 24b% 0 — 966°0 — 326°0 — 486°0 — 166°0 + 167700
+8roor + 800 |mb"™ — 8rom|0b™ + 19653 — 161§ — 1250)0 — 23045, 86" — 2304s(,,, B6° — 7685, Bb°
—428s%, 5™ B2 + 3n0 — 24b%0 + no — 32s3nb — 51252nb® + 640r¢s0b® — 384rgs0b® + 3847503,

Aq2 := 8(1+ 2b2)2(853n52nﬁb4 + 4sgfmb4 — 2sms6"b2 — 450‘mbmb2 + GSmrng2 + 165, 5™ Bb% + 486V|Lmb2

+4rmsTb? 4+ 2088 s Bb% — 4sorTb? — 28, sT'nb? + 25m|0bmb2 + 16750b + 3smr(" + 2rmsg’
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—i—sg‘lm —drso — 2807y, — 250, b™ + 8si s™B + 265,5™B — smsiin + Sm|0d™ + 2sms('),

A1z = —4(1 + 262)3(25, 5702 + 58, 8T + 45 s™).

!

0 =
= —2883%¢2(—11 + 8n) + 2487 (—144conb?B + 192csqnbB — 384c¢*bB% + 192¢2nbB — 96¢son3

/

2

/7

6 -

12. APPENDIX 7: COEFFICIENTS IN (16)

24°(108(Ric —Ric)

—342conf + 192¢oBb? + 120cs0B — 144c? B2 + 96¢*n B2 — 384csobB + 492¢03) + 23° (3726320
—2592n8%b%6 4 1728¢ob? 5> + 13068(Ric —Ric)82 + 2304csonbB® + 15552(Ric —Ric) 522
+3456(Ric —Ric)3%b* + 3245%0 + 144538 + 576c* B + 914450087 + 1296s(,, 83 — 691252632
—2304c%bB* + 288cs0/3° + 403250)0b% 8% — 367250)nB” + 3888c0 3>

—324nB2%0 — 372608260 + 25923°%b%6)

2487 (1144¢2 + 928¢%b% + 64¢?b* — 865¢2n — 64c?nb* — 712¢%nb?) + 82 (—2304n82b°0 + 11061520
—1728n6%b%0 + 1216s2n8%b% — 51252n8%b* + 28928s2nbB? + 2201652nb3 B2 + 2048s3nb° 52
+14464cson B> — 1344cs083b% + 768cs0B3b* — 94016¢s0bB8> — 60416cs0b> 82 — 5120cBs0b> 82
—2169650)nb> 8% — 825650|gnb" B — 51250|gnB°b° + 4608ch>s0bB — 26352n3°b*0 — 34565, 55" n B b
+24864c0b” B° + 8832c0b? B + 512c0b% 5% — 17285m s§'b? B2 — 345650cn3°b> — 345650),,b™ B°b?
+1728s5,,0b™ 836 + 22976(Ric —Ric)8? + 11008csonB3b? + 1024csonB®b?* + 28928csonbB?
+22016¢s0nb B3 4 2048¢sonb® B3 + 11776(Ric —Ric) 5268 + 512(Ric —Ric) 5268

+62752(Ric —Ric) 8262 + 49728(Ric —Ric)82b* + 22148%0 — 164161820 — 2061652 3>

+8288¢° 8" + 31988501087 + 12672sm s 8% + 10368cs08° + 6912¢s08° + 205205, 6% + 556053152
—21125282b2 + 76852 3%b* — 6956852632 — 4326452b% 32 — 4096535 5% + 5888c2b% 34

+512¢%b* B — 33152c%bB* — 23552c7b° 3% — 2048c°6° 8% — 8640cs08° + 482885|b” B°
+1708850|0b* B2 + 102450|0b% % — 1284450 ,gnB? — 1152cb*s03% — 6480555 nB> + 63365,55" 7>
+5184cs03°b% + 3456¢508°b% + 15688c0/3° — 21605m 5§ 8% — 6912s0cn B — 691250/, b™ 3>
+34565,,)0b™ 8% + 27648357mb253 + 69123$mb463 + 648s¢,s™ 3% + 17283%b* 0

+16416582b%0 — 2214n8%0 — 11061820 + 26352826260 + 432052b%0 + 2304526560 — 4320n5%b20)
+26°(—8896¢s0nb® B — 1024csonBb* + 18976¢sonbB + 12544csonb> B + 1024csonb® + 6272¢2nb? 52
+512c2n82b* 4+ 1024csob* B + 10432¢s0b% 8 — 6568cson8 — 1024cs0b® B — 15616¢s0b> 8 — 32608cs0b/3
—512¢2b% 82 — 8192¢2b% 32 + 9488¢2n B2 — 1024c2b° B2 — 15616263 82 — 32608¢%bB2 — 14232conb? 3
—4704conb* B — 256conb° B + 2304s5nbB” + 2304c*b® 5% + 1152csonB* — 8064csobB® — 1728s0)9nb> >
—1728¢%2nb? A% — 1728¢,m b™b% B2 + 18976c2nbB2 + 12544c2nb B2 + 1024¢?nB2b° + 12584¢03
+3888¢2 32 + 4800c Bb* + 256¢0b% B + 640cs08 — 16496¢% 82 — 9698conB + 15840c03b> — 576¢2b% 82
+1728¢%b2 5% — 3888¢2nB% — 3888¢,,b™ B2 — 3888¢%n B2 — 3888¢mb™B2)

28(—3552n82b560 4 1083320 — 1608n32b* 0 + 53605216262 + 5168s2n32b* 4+ 6016s2nbs?
+11200s2nb3 B2 + 409652nb° 82 + 3008cson B> — 9840cs0 3362 — 5376¢s083b* — 17920¢s50b33
—22144es0b® B — 6016cs0b° 3% — 451250 gnb? B> — 420050 9nb* 8% — 10245091 B2b® — 2560ch? 503>
+12352cb?s0bB% + 10240¢s083b° — 4776182620 + 1024508307 — 256¢508°° + 648205

— 78965, 55'nB3b% — 35528, s5'n B30T + 6240c0b? B3 + 5424cob? B2 + 1216065 83 — 28805,y 55702 52
—2304sm55'b* 8% — 926450cnB7b% — 3840s0cnB3b* — 92645),,b™ B3b* — 38405, b™ B2b*
+46325,,10b" 8°b* + 1920s,,0b™ B%b* + 30245}, 57" 8b* + 1756(Ric —Ric) % + 5600cson3°b>
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+2048¢s0nB3b* + 6016csonbB> 4+ 11200csonb> B3 + 4096¢sonb® B3 + 7232(Ric —Ric) 5268

+1216(Ric —Ric) 8268 + 8096(Ric —Ric)52b? + 12480(Ric —Ric)32b* — 480n52b%0

—64n8%080 — 704n 82080 + 29220 + 384cs0 8308 — 687618260 — 121765232 + 20802 8%
+355650/03% + T3685m 50" 8% + 7500cs08° + 5000cs08% + 6316541,,, B3 + 2448s2n 5>

—14208s2 8202 — 835252 32b* — 1024052632 — 5120s2b% 82 + 217652b° 32 + 3616202 5*

+1216c2b* 8% — 8320c7b3* — 14464c%b3B* — 4864c%b° B — 5168cs0/3° + 9456500b> 8% + T46450)9b* 8
+166450|0b% 8% — 138850,9nB> — 3088ch?s08% — 39565,m 55 nB> + 127925 55" B°b* + 53765,m 55" B2b*
+13896¢508%b% + 5760cs08%b* + 9264cs083b% + 3840cs0B°b* + 15128, s™ B+ + 2024c9 82
—912sm55" B2 — 5000s0cn3* — 500080),,,b™ B2 + 2500, 0b™ 8% + 2000033}"11;253 + 18528337mb453
+ + 512057, 8°0° + 1944s),, 57" B* — 384sm sy 8°b° + 16086%b*a + 68765760 + 25657, 5°6°
—1408538°b° + 7048°b%0 — 292n8%0 — 1083n8%0 + 47765°6%0 + 12208°b°0

+355282b%0 + 512538%b" + 4808°b%0 — 25650cnBb° — 25650,,,b™ B7b® + 1285, 0™ Bb°
—1220n32020 4 3845, s7'0° B3 + 8645m 5™ b2 5% + 8645, 5™ B0t 4 1280531b° B2 — 2565, 57 nB3H°
—640csob® 83 + 256¢5083b%) + B3 (—24672csonb?B — 11712csonBb* + 24336csqnbf + 38016¢sonb’ B
+11520csn8b° + 19008¢2nb? 82 4 5760c2nB2b* + 6912¢s0b* B + 21600csob? B — 4980cson3 — 768csob® 8
—20352¢s0b® 8 — 33744csobB — 5760c2b* 8% — 28224c2b% 82 + 12168c¢%nB>% — 768¢2b° B2 — 20352¢2b° 52
—33744¢2bB% — 18252conb? B — 14256¢9nb? 8 — 2880conb® B — 5888¢2b* 8% — 512¢2b° 82 + 33152¢2b% 82
+ + 23552¢%b° 82 + 2048¢2b7 82 — 24864c%nb? B2 — 8832¢2nb? B2 — 512¢%nb® B2 — 24864c¢,, b b2 B2
—8832¢,, b™b* 2 — 512¢,b™b8 32 + 24336¢2nbB? + 38016¢2nb> B2 + 11520¢2nB%b° + T554¢03
+15688¢2 32 4 8640c08b* + 1536¢0b°% 8 — 18036¢s08 — 26064¢2 52 — 6570conB + 14832¢0 8b>
—8288ch?c? + 24864c2b% 5% + 8832¢2b* 82 + 512¢2b° 8% — 15688¢°n B2 — 15688¢,b™ 32)
+26°(5280¢2b* + 25296202 — 8049¢%n — 17112¢2nb? — 5808¢2nb* 4 11085¢2)

—2568ms7'b3 8 4 12857, 570883 + 2565,,5™ B30 + 217658, 57 B35 + 32645, 5™ 36 4 14405202
+390452n8b* 4 435252n 85 + 51253nbB + 1664s2nb3 8 + 1280s3nb° 8 + 256¢s0n 82 — 3168¢s032b>
—4992¢s08%b* — 1280cs08%b% — 1472cs0bB> — 2560cs0876° + 1024cs0876° — 38450 )9nb*B
—624s0|gnb* B — 320s0|gnb® B + 7424cbs0 8% + 15872cs0b° B2 — 1664cbC 5087 + 6656¢b” 503>
—37445m 8T nB2b? — 43208, 5T nB2b* — 13445, sTnbS 82 — 3968csob* B2 + 672cob? 32

+1056¢0b* B2 + 512¢0b® B2 — T045,, 55 b2 — 15365m 55" Bb* — 12808.m,55° B0 — 5568s0cnb? 52
—5952s0cn 826" — 166450cnB26° — 556850, 0™ b2 — 595250,,b™ B7b* — 16645¢),,b™ B2b6
+27845,,)0b™b? B% + 29765, 0b™ B7b? + 8325,,10b™ B2bC + 65285,,5™ B30 + 58245, 57" 33b?
+6528s), 57" 8% + 11125 B + 80(Ric —Ric)B + 832¢son3°b” + 640cson8°b* + 512csonbs”
+1664csonb® B2 + 1280csonb® 82 + 1408(Ric —Ric)Bb° + 512(Ric —Ric)Bb® + 544(Ric —Ric)Bb?
+1344(Ric —Ric)B8b* — 2200528 + 224¢? 83 + 17608, sT* B2 + 2256¢50 8% + 1504¢s082 4 2965218
—4928s28b% — 768053 8b* + 204852807 4 281652 8b> — 5765268 — 512052 8b° + 665653 8b° + T04c? B3 b?
+512¢%3%b* — 896¢%3%b — 2816¢28%b° — 2048c* B7b° — 800cs0B? + T6850(08b* + 81650|03b"
+25650(0/3b° — T650jon3 — 1856cb?508% — 9605m 55'1/3% + 48965m 57" B2b° + 42245m 55" B7b*
+12165,,, 5565 82 + 8352¢s0b% 52 + 8928¢s0 320 4 2496¢50 8265 + 5568¢s0b% 52 + 5952¢s032b%
+1664cs08%b° + 5780 + 1880 + 29125,,8™ 5% + 136c0 8% — 1125m 5§ B — 1504s0cn 3% — 1504s),,,b™ 5>
+7525,,0b™ B + 601641, b° 8% + 11136s(,,,b* 8% + 7936s(,,6° 87 + 1664557, 5765

+1544s° sT B3 +102453nb8 8 — 384n8b%0 — 120n8b%c — 936n4b%0 — 288nBbec — 960n36560
—288n8b%0 — 336n8b°%0 — 96nBb3c — 5TnBO — 18nBo + 3843620 + 1208b%c + 9368b*0

+2886b% 0 + 9608b°0 + 2888650 + 3368860 + 968680 — 10245203 8 + 28(—2064csonb? 8
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—2136¢sonBb* + 1104csonbB + 2976csonb> B + 1824csonBb° + 1488c2nb? B2 + 912c2n 320t
+672cs0b* B + 2040csb?B — 156¢sonB + 2976¢s0b° B + 1536¢s0b° 8 — 1200cs0bB — 912c26% 52
—2712c%6% 82 + 552c2n B2 + 2976¢26° B2 + 1536¢26° B2 — 12002682 — 828conb?B — 1116conb* 8
—456conb® B — 3616c2b* B2 — 12162582 + 8320263 B2 + 14464c2b° B2 + 4864267 B2 — 6240c2nb? B2
—5424c?nb* B2 — 1216¢2nb% B2 — 62400, b™b% B2 — 5424¢,,b™b%B% — 1216¢,, b™b% B2 + 1104c?nbB?
+2976c2nb% B2 + 1824c2nB2b° + 198¢0 3 4 2024c% B2 — 36¢08b* — 144cob®B — 2100cs08 — 15602 32
—192con + 360co8b% — 2080c%b% B2 + 6240c%b% B2 + 5424c%b* B2 + 1216c26% 82 — 2024c%n B>
—2024cmb™ B2) 4 53(6672c2b* + 19272¢20? — 2256¢2n — 9240¢2nb? — 6504c2nb* + 3504¢%)

= 8(1+ 2b%)% (8sy, 57" Bb* + 4sf,,, b — 25msfb” — 4o b™b? + 6esob” + 165 5™ B + i, b

+4cs0b? + 205, 5™ Bb2 — 4sgenb? — 25msTnb? + 25m|0bmb2 + 16¢b%s0b 4 3cso + 2¢s0 + sgfm — 4cb?sg
=280 0™ + 851, 8T 4 265m5™ B — smslin + Sm|0d™ + 2sms(t) + 28(336¢2b* + 588¢2b% — 27¢%n
—180c%nb? — 216¢%nb* + 3902) — 64csonb2 — 112csonb4 + 64csonb3 + 64csonb5 + 16¢csgnb + 3202,3nb2
+64c%Bnb> + 64c?Bnb® + 16¢2Bnb — 704cb?cb? B — 512¢2b%b% B + 896¢2b% 8 + 2816c2b° B + 320csob®
+2048¢2b7 B — 672¢%?nb? B — 1056¢2nb* B — 512c2nb% B — 672¢,,b™b% B8 — 1056, b™b* 8 — 512¢,,b™b% B
—68csg — 32¢28 — 24cob? — 2con — 32cob® + 136¢” + 21250108 + 64csob® + 112cs0b% — deson
+128cs0b® — 16¢s0b — 32¢28b* — 80c? Bb? + 8¢ Bn + 3202 Bb° + 128¢%8b> — 16¢%8b — 12conb?
—24conb? — 16conb® — 224¢%b2 B + 6722628 + 1056¢2b% 8 + 512¢2b° Bb>

+2¢co — 136¢2nB — 136¢mb™ B — 2s0cn + 32¢2 Bnbt).
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